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,,™JliIIiit'tSd 5tateg\bd6pa:i?a1^^ in the formation of the School ^ 
Wlltj^niatl^ (SMSG), SMSG Includes college^ and^ iini- 

llvij^slty mathamiilJloians teachers of mathematics at all levelsV 
Mwperts In^^ .tech- ^ 

IpMlo;^; 'The^pjari^ji^l obje^tlve^'of SMSG. Is the Improvement of the 
;^T^;^giahlng of /jfeithematlcs Ivi tWe ^schools' of this country. The 
?ff!^;Nfi|;jtj6nal Science l^orpidatlons^ias provided substantial funds far, . , 
tf^s'^^nde^vbr.' , ^ ' f * 

^ll'^^fe^Onei' of/^th© thfe Improvetnent 'of the teaching 

T^lT^theiiiatlce( l^y'bur jschocJlB is an Improved cufrictilum— one 
ifhlTih takes account 'of ^he i^creasj/ng usf of mathematice ^ 
, acia^nce ^ eind^ technology Md* in pther areas of, Imowledge and at 'the 
- same time one which reflects qe^fnt -gdvafioef in mathemti^^s it-^ ^ 
1- self^ One' of the f^rst projects unde^t^^n by enlist' | 

% Ittflifeup 7of^^dutsi;andfng mathepiatloians and mathtniatlcB teachers to 
i ^prep^re ,serYes op taxtbooK?" wi|lch would illuBtylfe such a^i Im- 
1,:^ proved curriculum^ , \ *^ ' , - » , * % ^' ' ^\ ^ 

'I;'?/'": i'lhe ptafsji^iqjial nsthematlclans in SmSG b^l^ve t^mf.tha * 
'J.^,jmthemtigB priesent^ In Jbhig ^ text' -is valufly l g :f or . all Jtf eli^ 

educated Citizens /n .ottf* eaeiety tolomow and *Mt^t is important " 
' ^ for the preco'llege st'^dent to learn in preparation for a^ano^d 
* ~ work In tfee fie4d. At the same tim^, teacliars Uh-SMSG believe 

that 'It is prestot^ in B&dh^&fform that i^ can be readily "grasped 
\ \hy students . ' , ' ' ' ' . 

I':'' In mo&t^initandas the m^e^rlal will nave a faalliitr note^ 
5^i.4J3Ut..the ptesentatlM ,and the point of vieW\wlil_^e different. ^ 

^^Itoe material will be {entirely nmvi %b the "Iradltidnal currtoulum*. 

ilhis iB^lm it shou;.d be^ for mathematioa Is a>living and an aver-v " 
v'tgro^rtng Eubje6t,^^d not k dead and '^ro^en product of antlqtilty. 
r^'mSle heaathy fusidn of the old and. the r^ew should lead ftoidtnts ^ ' 
J to a 'better understanding of theVbagle concepts and i^tructure df 
i*-' -iMthematlcs ^ni provide a firtnsr foundation^ widerstandli^g and 
' ^ of ' mathematics in a scientific socltetyr! ' * 

^' It is not intended that this bQok be regarded ag the only ^ 

$ ' aefinJitlvi(^way of cpresehWng goo4 mathematics tovStudrfnta \at this . 
i^_^vei* - Instf^d^ ^t 'shouJ^ be thought 'of as a sample of „ the kind,! 

^olV^ improved ouwiQulum that iflfe need 'and 'as a iTOrce^ of suggWtions^^ 
■^^*4^6HtHe*-authorB^of--p'ommtrcial--t 

i' ^ vtihat thesev texts /Will lead tlm way ^^ward inspiring a njore^ mean- 
irigful teaching of Mathematics, the Queen qnd Servant^ of the 
Sciences a ji ' . ^ . 
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SfeMfg; 'NUMERATION" . . • 

W^^^^^'^^-pMP^^^ In^Base Five , . . ^ 

!;r0i*QUpln^ other Bases 




'31 
36 
41 

•46 
.48 
^31 



♦ • • 



. • • • • 



OMar'^lt^i^loris iow the Number Iiln^ 
Same : New iSymboli 



OF ^ADDITION AND. A . \/'^,. .- 
J- '^ ' 7 '; "" SOBTRAOTION i .^j^ . .^-^ 1 . - - • / . -^^ - 



Ajaditlf^ and Subtradtion> * . * • # 

Addition ^rto the NiSnber Llnl ' .1 • - 
Addition and Subtraetioii-as Operations ' . 
J/7;!~Trua^^th^atlcal Sentences . 

thinking About Addition ^Fact^ . . • • ^ . 



/Phe Commutatlvj^roperty for *Addlt Jon 
t^W 



■ . ■ • 



.T,.. ^Inkfipig About^^^tractlon Facts 



i. Nikibep Line ;Pl«turei* and Mathematloa^ Sentenees 
,^^ore Mathematloal Sentenoes . , ' ^ 



'58 
/■60 
' .^3 



72 

86 

-91- 



» • c ■ • 



93 
95 



^ 4 




1'^* '1'^ 'PEOPERTIES- MULTIPLICATION AND DWISION 
' '\ - ' Arrays * . 













■ i . . 



Multiplication ; i . . 
V/rltlng MathematlQal- fl^ntencee 
Using Arrays . • 
Problems • • . . • • 

Hqw to 6hpw Multiplication " . # ^ 
Using Arrays in MultlpllQation^ 
Multiplication Facts * * * * 
Uslt^ Your Mult Ip llcat lory- Ohary^ 



. . 131' : 

/ . 131 

%. . 136" 

'.\ 138 

. . 139^ 

• ■. 142 ; 



^ -,i — 3^ 



Using Operations . • . . v *f 
Practice MuJ.t'lpllcatlon»- . . 
The Coimnutatlve. Frbperty| qf Multlpllcatioiyy^ 
Comparing Products . /* • . * » % , * |S • 
Findlpg Unknovm Factors , . . . . s^^* ^/ 
PrjDblsins ■ • • - • • • « • « • 
Laamlng About Mvl^lon * * 1, , • » . , . . , # 
-Using a multiplication Chart to Divide C • . 
c Relation of Multiplication -pnd Division * * • 
One or ^Zero as a 'Factor T * * * * * . • u , * 
Multiplying and Dividing Wiola Numbers * ■ * 
Th% Distributive Property of Mult IpllQatlon^ 



Ovar Addition . 



^ r 



^1 



Uslpg trie Di stributive prope r ty of Mult iplication 
Over AddTfion ^, T *" » • * , , # # J. * 

, Using, the^ Distributive Property of Division ,, 
over Addition ^ • • . • * * * * # . . \ 



.'...£52 . 



• S:. ^ ' 
. .'160 

.'164 

. rip- 

•if* .,^75 

\ T iT7;>: 



. . 179_ 
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4>^"^-' vSupBlamantary Escerclses 

f/T"! '. • ^Pribt'lee pcerclses , , 



A. . 



Revlaw V . / * • ♦ . 
X^lf^K^? , Suggested Activities.^ 



5i '■■V 



5;^ SETS ^ OP POINT^ . - . 

Learning About Spaoe 
Points 
Spaee . . 
Curv#s ' * 



Rays 

Planes . , , . ^ 
Lln#B and Planes 
Int SM a a tl on ^f Llnel 
Slmpla Closed Curves 
Polygons . ^ . . . . 
Clroles * * p'' < 

Regions* In a . Plaije. , 
Angles * « ^ m • , - i 
AnglSB^of a Trlangla 



nd Planes 



\ 



190 * 

193 

m \ 

199 "--i 

, 212 
, 211^ 
. 225 



".■ fe29 
. 231 
. 235'/ 
. 238 



349 

260 

265 

27© 

"275, 

280 

287- 

291 

297 



' ' \ 
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^r/.¥E^'B\:vofijifc'iC^ portion of theae matetlalB^vfhlch \<ere pi7epared 
S' Sy a.-Si's^p of 3a Individuals, divided almost equally Between . 



p.^.^.^,^^^^^^^ college and univefrsity matihematlblms ' and master ^ 
IN^":«lem©ntary teachers and consultants. A strong tffo'rt has batn 
nt^-J?inaaa on thm part of all to -smm th& oonttnt of this text 
■/i?.jinaterlal mathematlGftlly sounds appropriate and ttaehabl#. .Pre- 
r>^?~;ilnilnary versions were .used in numerous cly scorns both to ^ 



rn?';';ihe" eohtent Is designed to glv? theyupil^ a muoh broader conoept, 
fe'! than has been traditionally given at this level,, of what ikthe- 

matlci^eally^lB. . ^4re Is 'less emphasis on rote learning ^ 

more'eBphasls bn the" eonstruetlon of inodels^and synjbolle repre- j;:;: 
r™sentatlon of Ideas and, relationships, ffbm «hleh^uplls ^can dr^w _ 
',, . ifflportmt nathematleal generalizations ^ . ^ ^ • ^ 

/ -The Uasle content ls almed^a.t the development of some of the , ,^ 
;Z;.-fuildamental oonoepts of ^mathematics. TOiese Include Ideas about: 



'io 



^vi^v"^^'^^^^^ arithmetic;' ana Intuitive 

^gfedmet^^^^ of tlxese ideas is introduced \ r 

^^yi^^t^^ 'M^ throughoilt ' the texts^ to ©^^lore : - ' 

i^i^P^Ti^%[f"^-',K^^^^ » . . 

th^ apply them effectively in solving problems. . 

%. -r >^'y'^ ■ -"^^ . , - ; > ^ ^ 

l^t ^ .V- ^v.-^Theee- feiiip" matihematieal " uhderatandlngi and likllls . are aon- 

7 tinually develop^4 and 'extended toroughotit^the^ ehtire mathema^lQS 
;rV'^' \; ctirrlcxiluin, , f rdm ^ades K throu^ 12 md beyond. V w . 

We fimdy Relieve mathMiatles oBh md should he studied with 7 ' 
'P- ; suoo^s$ and enja^^ent. It 1& our hope thaf these, texts; may : 

\ greatly assist all pupils and teachers who use them to achieve 
, . ' this goal, and that they may e^qperlence something of. the Joy of 
V discovery and acoon^ilshment that cwi ha realized ttoju^^the ^ 
study of mathematics*^ ' . \ ^* ^ ^ 







4- 



A Set of Stars A Set 'of" Toys .A-^ietiof Flowers . An- anpty Set 



You can t^nk of ma'fiy lats of thl;ng^i-^^f / 
_T5ia^ set of ohUdren In your. .schawl j , * 



.^The se€ of children In your class; -^l 
The' set of numbers,^!, 2, 3C Md 



so onj 



The set of numb^ipB, 1, 3, 5, 7, 9, 11, and so onj 

The sel^ o^numbers, 2| 4, 6, 8, ^10, 12,i and so onr 

Thf sit ot letters in the alphabet jv ^ 

Hi^ set, 6f boys In 'your elass who are ten feet - tall i 



A set Is eolleotloh "bf things, - Some vof these ooliaQ t lone i 

' ' " ' ^ ^ ' " * ^ ' J - ■ 

&n^b^i-sets^-of-obJacts>--seti- of- peopl&^-'sets-^f- -pie tare sy^and- 

^ : ' ' ^ \ 

s^ts ^pf numbers* ^^mink of some examples of |€ts of things. 
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- A thing that^'balongS' -to a set is a meifceF of that set. = 

-lach^f the fetters, s, tj y, is. a member of the set of 

: l#.tters. in^ oyi! alphabet'. Tou are 'a member of the set of ohildren 

. in' your school . / ' - ' ^ . 

^ : I^iare are sets that have only one member . ^ 
.The set "Of letter s in .our alphabet between d and f has only ; ; 

one member. It^ is the letter e* ^ / V 



There are set% that have 2£ members . The set of children 
in your Glass/ who ura less than four years old, has no members. 
If a sat has no members j It Is called the empty set . 



We use dapital letters fior nMes of sets 



i^"4^^r you 



Tou may^ use any oapltaMafcter you wish * 
The ratter ypu choose may help you remtttber the'^Set , 
The states New York and Oallfot^nia are members of the set of 
states of the U.S.A. ^ 
We may 0^41 this siit. Set C. We write ' 

[New^ork, aallfornia)^ _ 



Bie counting numbers between k and 8 are 5, 6, 7, 
We nray call this set. Set N. We write: 



EctrolBt Set 1, 



■:Mltm^— tha^ members^ of ^_each bet; 



1. mia first "fivt letters of the alphabet. 



2; The nuffltisrs that you use wHen you aount th^ first five 
children in your elai'sroora . 



3, The'nuinbtf^ counting by 2^b^ beginning with 1 and 



^andlng^^w^th S.* 



■^V Tl^e- numbars counting by *2's, . beginning with 6 and' 
eluding with It*. ^ 

5, Th^ letters in your first name. ' \ ■ 

(A letter may appear in your first name more than onoe^v 
V ■^se it; only ©ncf in the set,) . ' , 

-6.^ TM days of the week lAftiose names begin with 

V7, -The tfoys In your class less^ than six years old, = - 

■ j.. the mom,ths of the year whoie^.namtei begin wl-th ,l&tter J.^. 

^ ''■'■'{■/■■": : ' '■ / W ■ ; ■ \ :' 

^ 9 The numbers between 30 and" 4o that ape larger thi^ ' 50. 



BHAINTWISTER i The letters which are in the naiie of your 
SGhbol and not in your last name. 



^ .r. . : , _ . " ■ . 

When you first learned to count, you began with '1, You' 
.counted" IV 2", 5i~C "5"."6, 7,jB, 9, "10, IITIS, "and so on. You 
■, -can pount much farthep th^an 12 novf. No matter how fa^ yqu oan. 
eount, there are still more nurahers. If 'you knew how to count 
.^^^^^^^^^^ long as you liva^ ^en,v\ / 

' thei*a wcmld still pm more' numbers^ These numbers used in 
^ sbunting art called eountdng numtilrs * - - - 

^-----^--^-^^-g^^^^^^^;^^^^^^ " ra^the ^ sfet of numbers called ^tha ' set^^ of-^"" 
^ ^ whola numbers , These numbers are 0, 1* 2p 3* 4j 5^ 6, and so on, 
V l|e may writV-the s of whole numbers this way: ' 

\ / W - ^{0, 1, 3i 4, 5, 6, , . J > 

We may write the set of pountlng numbers this wayi y 
■C - (1, 2, 3» 3, 6, . . .] V 



We aannot wrlta ail the whole numbers. We .use the three dots, t. 



to naan that there are more |iumberB than we oanj writa 

■ . ^ ^ , ■ 

The number 0 Is the first one written in Stt W, 

numfear r/5^~is the last number written in 'the Sat W, 
But, .tjte number 6 is not the last whole number • 

ult^ls-^^ust^tha-~last.-number- .written- in Set : , 

We write: ^ 

w = {0, 1, a", 3, ...) 

W ■* to, 1, 2, 3, 'ti 5, 6, 7, 8, 9, 10, 11, 12, . . .-) 
We have used two different waya to , name the pame aet . 



\.y6u.co\arit 0,-2, 4, 6, 8, lO,' 12, l4, l6, ia,'20> 22,..-. . 

'^'^n^se numbers" that you name are called even numbers . 



'..The numbers 0, 2, 4, 6, 8, . . .i/ are called even nfimbers. 
'*The-nume'rai-ST^38v^-54r-75,-^l;28,---106,.^^ 

' •. even numbers 1, ' • . , ■ . ^ 

^you^^"by 2'^" beginning with the number 1. - 
You- count 1^'3, 5, ?i 9i 13. 15, 17. 19, 21, 23, , . . 

:^^;:TOe wh ole you name whan count "by ^p *^^ , 

beginnings with: 1- -are called odd numbera .' 

^ The numerEle 25, 3t, 4l, 53, 101, USl, 1247, are names if eome 
odd numbers s . * 



Here ape ^ioifle more sets of things, 



Mary 






:tree 




4 b _ 






0 






d 


'plotur© 







pet A is a set .off words, ^ _ 

The number of words .in Set .A ii . 5*^ 

Set B is a set- of letters. 

The number of letters In Sat B is A, 



The ';number\pf^d numbers. rlri tbe.'.set of counting m^ibtrs be'tweea ; <- 
1. and .Sb ,ls ';i!he m^Wrs of th'is set fere .3^ 5'/^-9/^13;, . •M, y,' 



^hera are ^© 'members of this set*, 



We call '/ttiis .&et' the.emp'ty ^©t, ' " ' ..... :'r: -.-'i./^,: 

The jiunibai^nDf the 'emptiy Bet is.gero* ■ Z-^ : 

' \ i ■ : ..... / - 

■ We^use numls^ts to tell-^how many members are in a set, ( . ^^"-"v^- 



* f ' ' ' - a™ 



: ;j3iere are somei setfe In 2^ ^ 4^ and 5* Below each set v: ; 
are P^roups- ot! words . Jiflkieh best flescribes each set? Is it - a).^: 
b)^ or c)? ^^rite your answer* Then tell how many j^bers are In 
.that set**' 



[1, 3; 5. 7, 9) ^ ^ ^ ' : 

a) a sSt of sriiall miftbers * , j 

b) the set of all pdd numbers ^ 

0) the set of odd numbers lesfe than 10 



2-,^iJruesday ,--Thur sdayj - ^ ^ . 

a) the set of school days 



/ 



b) the iat. of the last two^Mays^ in the week 

o). the of days in the^.week whose names begin with^ T 



■ v^^^^^^^ 'ttffe \ counting' than 50 - whoee huiheralB end' -in - - 



sard . ' ^ , ^ "7: 
^ffs^^ai. ^)»i^th e^-^s *"Of ve^ ^-numb ers-- las ©-=^thM^^— -50.w..=^ 

,T chalk, .book,- eraser, pencil) - ^ * \ ^ 

• 4^ r/;.a) a Bat" bf : things yo^ find in ap]^' 

■f;A''v?'K:-lfe*| ,a/'Set/ of \ sohOQl furniture \^ 
V/v "q;J' '-a S,et- of. things to rei,d 



-5 .V^tb^e', trlin,- automobile, alrpl^e) . - . ^ ■ 

V;.;^;:-a). "a s#t o.C things ^u- set in the sky: - . ^ * j ' ^ 
^ . ' bj < a set of .things" you, find in a' ga^ge ^ ■ ^ ^ 

■ . ' c) a eat of things peopl^may use vmen they, travel ' 

-6' Hare are somi^'things 1 .^potato, $, Bobby, celary, -3, rock, 5> ; 
■ .. . . ' . . \ . ^ . . ^ ' . 

. - ' ' \ - ^' ^' G^,org|, 15, e, ^, bacon, 6^. Mary, u, 

, ' ' ' '■'^ Davld^ a, candy, "o, 7,' 1. ' key . 



Select- the tM that arei \ 

; -a); V^a ae^ of .boys* names - - ^ 

- ; b) : the sb^^^ larger than 2 and lass than ' 8 



6) th* Bit >of: vowels 

d.) ' set; of; things to eat 

ej; a eet ipf thingp to real 
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SETS WITHIN SETS ^'^ . -i" . ^ ' '5^. " ' ■ ^hxj^'- ^ 

-L' .^^|i^._haa >ome .coj^ris In a piggy-bank, . /- . 

j50urecl..then> out ©n^oth© tabler»:"a', ; ■:: L ff ^ : 




=- ..i^-=^>^ 



-^TOil-B^lp^lcture^^sgi^wSf the '^wEy'^*bhey^ ^^^^^^^ 



P P 






' ■ ■ N ' P 








■; % 




, D p' 












M P p^ . 








D Q "p N" 


■ N 

— 5-1—' ' 





. ' Each. 1^ shows a nickels ^ ■ ^ 

' ' fech D. BhawB a dime. 
. E^ch Q sh.ows a quar.tar^ 

Jin the set. of Ooins theye is a 
A :f ence livaround all the penni 
.^All :penjiieB are inside the" fence. / * 
tAH other ooins are^outsUdeVthe feno^* 



. - ^ ( - , = ... . , . ^ i ^ . ^ ^ j % ' \, ' \ ' ' ■ 

\ TOere is another way. tOMShQW- that trhe set of ^enhies is 

Within the set of coins. We can show, it like • this, 







' HOW' do we show the pennies' in tht picture? 
■ ' They U are ^inside the small ring. 
* Where are the other ooina that are nbt/ptnnifs? 
v--^^eyn^re outside ^ the smail ^ing -but inside |bhe big ring 



li/.-:-.^.) ^.! ^ / y ' ' J '^j* "^^^ picture ^bbws an^^rfr.seli^ .\ : ' ^ 

--'^ " ' _ . « " ^^ithin a Mjb. The of book^, ' , 

ons^ahlmal& ls^ within the eet. of, j^^^ 
,all 'bpoke^' ^dthe idhdol liiy^ar^^^ 

■Wrf o&ri-^ay thai^i^f set fe^kf qti ^^yi^als l 




E a .subde^ oC thrf 



. --^^jpoli©- Bet 3 




1\ The eat of air pupils in your school is within the set all ; 



puplli In^^youi 



^pawf'a picture to show this idea. 



2 * ^ Mi^t a drawlng^t.0 show that tfte set of all even numbers le 



.within the set of all whole numbers , 



.p. 



3 



"Kie 'drav/ing .below shows that the set of numerals 5^ 15^ 
35x/^5 is within th^, se^ of all nume/als. ending in 




Make ai 'drawing to show tBat^.the numbers 10^ 20, 30, ^0 ar 



t 



Vithin trie set of all whole numberB f 
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^-vJt. !A,set of gtrls In trfe .fourth 




V 



grade is ' Ma'ryj' Marth^j KarLi^ '\" 
Kathy^ Marian, Sue^ Call thi^ set. Set S, 

S (Mary, Martha, Karen, Kathy,_ Marian, Sue] 
Hsre Ip some ^iformatlon about this sat of girle. t/se it In^ 

Name Color*, of 



^ Mary 

... < - 

' ^' T Marsha ^ 



Karen 



. Kathy 

1- •■ >- ■- ■ •• 
-; Mariaii, 

Sue ' 



It ^ 



V 



blue 
broWp 

g^ay^ 
. brown 



Jblu^ 



Color of Hair 
blond^ , 
b'rown 
black . 4. 
' ^ black ^ 
brown 
brown 



10 ■ 



.J' 

. 9 
Id 

9 



a) .Write the members of the set of 'girls who are 10 years 



)ld7.- 



Gall this set. Set B. 18 Set B 



b) . Write ''the members of the^set of gl^B 



Ln ,Set~SfA^ 



v/ho* have gray- eyes , 
^ :Ca2.1Vh±B '^et, 'Set C. ■ Is Sft C in Sat S?'^ ■ 

c ) Wj*ita the members of the set of girls ^who have blaok hair 
and, who are 9 years bid. Call this ffet, Jet X. Is 
Set ,X in. Set^S? ' - - '^i 



d) Is Set C In Set X? ^ 

BHAINTWISTm r Make a drawing to show that the numbers 4, 
: 8'^. 10 are within the set of even numbers and the even. 

. ' numbers are Within the set of whole numbers, '/ - / 



EKLC 



- V-^ ^Here-are tv/D sets of picture^;' "^^T^^ 



'The/'members of the two set^^ are the sama. ' 

If two, sets have- the^ same member the two sets are equ^l, 

. • . - 'v^ -.^ ' ■ ' ■ .- ■■■ . ■ . ^ ' :^ ■ - ' ^ • ■ ■ ■■■ ■ .\ ^ ^ 

The members of equal sets dcr not have to ba In the same ordey. 

Here, are\s om# other Bets,* ' . v; \' ■ 

/ - ' ^ ' A ^ (apple,, penol]. ] 

B = {pencil, apple). 

\We ban- say that Set A equalB Set B* We write i Set A = Set B 



N ^ (1, 5, 5) * 

Does Set M m Set N? Why? 




^Her.a are two sets of plGtures, 

.Theee aats do not have the same memberi, 

TOiey do have ^ th© sami© numbfer of members , 



V 11 




— - Set «G ±8 not' e<nual to Set H. - Wa wit 



Set R is not equal to Set writes 



Bxerolse" Set 4 



^ l .^ppbes,Sat A ^ Set 

2* :D©fes Set'^G,^ lit A? 
: 5 . Does Set G IS Bet B?' ^ - ^ 

mX ^ a, k} \ ¥^ (o, b, k, a) 

. Does Set X ^^Set Y? 

5* * ioes^ Set Z ^ Set X? 
6 A Dois^et Z ^^^at^^;|^ 



sfV. ' w . Does Set R = Set S? ^ - ' 

8. Does ^at Set R? 
. 9. Does Sat T = Set S? 



t^e'^He^#t^ftM""S©tfe^^^^ these- td answer ^qutstlons 40, 11, 12, 



51, B = (2, 5* 5, 6) " . . 

V- ■ ' '■ - D --(6, 5', ^, 5, 2). '■ 



F - {2, 4j 6, 3,,5) 



;il . ■ Set -C is equal to^iat/se^? 



i ' 12v Are Sat 0, Bat 1, and Sat A equal sate? 
/ l^^. Wiloh sets are aquai'to Set 




-^Ihk of^^^^ sat that hai the same number of membars as Set 3? 

^ 'bWrffs^TniM^.^eq?^ 

CaiaitSatZ. , 
■ Copy and. finish i A } * _ 

-^ a^t-i^^ oad- hun^arB-aess-Jthan__l — 

lijjiioh is oor^aott Sat B ^^et 1 or Set B fi Smt 1* 

^ ' I6V sit A is'^ t^ sat 9f all vrtiole numbers ^aatar than 5 tut ^ 
lifHis than 10m ■ ' ^ 



Sat B is a qua! ta Sat A, 



?^ ■ '° ~ Naaa >tha mambars of Bat fi, - ^ . ; - 



E-jil.' 5I. -. „..•; . ■ ... '.. ■. .....J ...... 



Wiieh is correct? , Set^D Set 1' or Set, p ^ Stt 1'. 





:i4 
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,K '' '' 









. i: ■ 



J John kepir a record of the dlff^riipt birds Wft/jnomar saw^ •jJ^-'^t-.T 

jjy- (^-^^e ■ kept a record of the dlM'^rehi^ b'lris his fath#r ^awv - 



Sat A is the iet of different 
birds John • s mother ' saw * 



robin orow gparrow 



Set A 



EKLC 



gat Is the set ^O^Mtfrnvett 
birds John's father gaw, * 



hawk 
womn 



blu#Jay 
.eagle 



Set f 



find a^lthV dlffarartt birds John's Barents saw, we pyt Set A 
and Set B together. Our sat 1^ now 



■yabl^j drow, sparrow; hawk , wrfn, blue Jay r tftSl^ 



ISiie set ^B , the union of Bet. A and Set ' ; _ - 

We ^wrfbfe: ' ^ . 

Ays ^(robjn,. crow, sparrow, hawk^ wren, blue Jay, eagle) 



Wa rMd Ay Bi : the union of Set A .and Set B, 



Y0ur oia^s ehosa some ooawnlttees, for a party* 
The cbntoittee^^ to select the'gMies was Set 0, 
^55FJJ5bSmi^aVTo^ "the priSes"TOsrSet7p%~~^ 



Q m (johhi Jaaes, Helen, Susan] ^ 
{Johni Irenf, Phyllis, Samuel) 



t pupils attended >he; 



The two dbmiitteeB met tegether • 

;%eetljigt ..■:..t/... J- .... /: 

: ^Up ^ tJ^ James, Helen, Susan, Irene, Phyllis, Samuel) 



15 



-. t ......^.1,.. .J-. ...^ i .^.-.Jl ^„ , .. ^•Va;p,**Fii3*[pPteikM.v. 



rooms 



*™ 


1- SET'e — — H 




Tcar^rin Jane'arBohpol ;; 7 - 


101 


102 103 . 




11 


' -Rooms 101/102, 103/ t^ave windows 
v.,'aleni ;ori8;rsid®^ ofr jhe building * 

!tVi^??r-i:'£.f™i'f '* > ■ ^^j- " fS t-.-'^-^-^^f-- -l:. " . _ _ 






>05 
.10^ 
10T_ 




.RoomVjibj*',' -J-OS.- 196, 107, XO8 have windows 


108 


i. 



IV ^; a^OT side of the building - 

^ ..^i^^j^L-^^^ c * (lOij sioi, 105 j io4) 

105, io6t 107, 408) 



W« write: G\JJ)^ {101, 102, 105, lOH, 105* 106, 1'07, 108)^ ,..„.,„. „.„ 
We read: The union of, Set C and Set D l8 the iet whese menhers 

. ^w.e_101, 102, 103, 104, 105,.,106,_107, 108',^.„.^„ 



■ — Iddle - is -learning to play the trumpet and the piano", 

"^^^mi^^tit±s^a"^rcheaule^looks^M.ka^h±s^r^^ 



Sunday 


Honday. 


ll^sday 


Wadnesday 


Thui*sday 


Frldiy ' 


Saturday 


















PIANO 


PIANO 


PIANO 

- - 


PIANO 







' Set % ±B the set' of days that Iddl© prjiotlMs the trumpet , - ^ 

Set p Is the set of days that iddde praotiQes the plan©. ' 

,j/ « (Tuesday, Wednesday, Thursday , ft'lday)\ 

P^ (M©nday> Tuesday, Wednesday, Thursday} 

mie Union of Set a^d Set P Is the set of days In the week when 
Iddle practices' the trumpet or the piano or both, , 



We write: 

Typ s CMonday, Tuesday, Wednesday, Thursday, ^Iday) 



;6 
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''^^Xf^:^;^^^^ dog, duck, horse, pig) 

^3f'\^^*7^^ horse, duck, horse, pig} 

Ih- ~ -' Z [oat, dog, cow, hen, duck, horse, plgl 

Vj' , ■ AAswep. Sei^ X Is the union of Set k and Set B. We wlte^ 
(^,i*,^ti^A (J B ■ X 

^a.' R - (10, 20, 50,^ ^0, 50) 

^" s = {60, '70," 80, 90, 100) y " ' "~ — 

Which one of thes^ sets is the union of Set R and Set S? 



^ N - (100, 90, 80, 70,-^0, 50, 40, 3p, 20, loi 
5. Q (a, t, r^ m,^ j) 



d'tU<>A<f Mitt>j£ iif^^i^sf i^F-'T.ir-Xl.ii^;.. , 



' * Which one of these sets is the urjlon of Set Q and ^et H? 



k - 


Cq, 


a. 


ffi. 


J) 










z* 


T* ns# 3 1 q* 


t% z, t) 


L 


[a. 


J, 


m. 


q, E.J t, 1) 





Copy and flnlshi QUH ^ 
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17 



is 




^j,-'A-i'^0%-r*|j Is the se\ of nxa^ibers less- than 7* Copy anfl .*r*^«/^V 




and PUft_" 



/WsC,.. finish: Q 



¥f t R' lathe Ber"or^^ermnrerB"-WtWfeir^90^Bd-100T---Cop3r-atte 

finish: . R . ■ i^^i^ 

-Set "S -ds -the^-sat- of-irtiola .numbsrs grtatQiL^han. ^9^^ Mfl lagapgg|| 

than 96 . 

Copy and finish: S ^ and RlJ^-^^ ^ — ^-^.^.^.^u 

9& Set T Is the sst of whole numbers hetwten 65 apd 66 • Copy 

and finish: T ^ . -r- 

Set W is th® set of whole number f largtr than 9 Md less 

than 11. Copy and finish^ W ^ and^ TlJW - . ' h 

10- Set X la the set of Gountlng numbers betwetn 25 and 30. Co^ 

— ^ and ^ finish :~x-=— ' — 

Set Y Is the set of ev©n numbers between 25 and Jl . Copy and 
finish: Y"= ' and X\jY - 



18 
25 
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p^bok at theae two sets; 





Alice 




men 






Betty 

Sut ■ ' 




Ken - 
Joe 

Bue- 


. » V . .- -. ,., 






.... _ ^ , . ..... 








^^Wendj^— 





Set A 



Set B 



Some ctflferen are'^ members of ^th Seta, . ; . 

The children; who are members of both. sets are Ken and Su^* 



•r'ihis set may be written (Ken^ Sue}. 

C;Thl3 set Is called the intersection of Set A and Set B. 



-1, 



(^We v/ritef AflB^^ (Ken^- Sue) . ^ , 
^•:We read AflB: the intersection of Set A and Set B. 
iV^he symbol H means, "the intersection- of." 



The number tf 



' The numbertf that are msmbars of both sets X and Y arp 10/ ^ J 




t It 



The Intersection of Sat X and Sat X is the setl (XO, 20, 30).^^;^ 
We write: XflY ^ {10, 20, 30). ^ 



^ ' / 



J - {0, 2, 4, 6, 8, 10, 12, 14, 16) 
" " K = [1, 3, "5; T, ,9/ 15.-15} - " -"r 
Set J Is the set ef even numbers less than 17". 

.... . I : ^ . 

SefrK la the set of .odd numbers less than 17; . 

There are no, numbers that are members of both Set J aind 
Set K. 

The Intersection of Set J and Set K Is the set { 



We write: jflK - C ) 
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^^QMr tl?> 17, 19, 23) ^ 

(9, 11, 13, 15, '17, IB, 21) 















, We i : 















\ 



P ^ [13, 17, 19, 23, 9, 11, 13, 15, IT, 19, 21) 
(^-.(9. 11, 15,-19, 21) ^.^^^^ 



R - [17, 13) 
dopy and finish: 'Dpi E = 



^^rSf'vO {d, p„ ^, q, ffl) 



-1 



H ^, ^, a) . 

IfecC^'^:^ one of thaae se^s li the Interseotioft of Sat G and Set H? 
I (a, b, dj m, n, q% r, t^ ^) 



4g 



K = C 1 
Copy and finish: gHh ^ 



21 



6 , Vi| 



^2 




^^S^^:z Copy and flrilsh: , NpO = 




Set P Is the s^t of whdla numbere ^leis than 7^ 



Copy and ~f Inlah : 




Set-ft--ls^th#-isiw.Qf^whola^numbei!sL^^^ 

Cepy and flniihs > ^ ^ / ' : "V C 

: ■' ■ : -and ■ ^ ■ y \ " . ; ' ^ ^- ' ^ 

&S/?:rir?r:;g7:^^^^^^ set of whole nutoberp larger than 58- r^ess:^^— 

'''y tttan ■■ ..' r " .■■ . ■ 

' — ^'-r- ■'Oopy-'and^-firilBhs - .^R " ■ -r-. - - ■- - ■ ...... J^..,.^::,v/^.u■„-;... 

. Sat a Is the set of numbers jDetwaen 36 . and 46 that are not 

even ntaabers , ^ . ^ « - 



, Copy wid finish S * 
£ gppy jTlnishi rHs ^ 
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5J, 




i94<se^CQC^,€yen«^^numbers less than 12* 
alt^?*ttifet|et^'^^^^ numbers less th^ 20 



and larger than 10, 



The set of numbers between JD and 40 that are larger than 60, 



,^.jiiiV?',iMte/^ numbers lags than 17 and larger than 15* v 




f^v'S^' iHow mmiiY members are there In the set of letters of our 



^(,j^/:,lalphaBet? 



Here Im"^ sets (Tuesday, feursday) * Describe this set by 
writing on your paper; Thl^ li a set of _ 



v^"8. ) Nme sets that have no members, 



Mal&e' a picture of a set. Then describe the set by saying,! 
s^i^^si^^^-r^Thls Is a wfei-. Af*'. - 

i?lb. Describe this set In your owi words s , _ 

¥'1'^ A - {5/10, 15, 20, 25} 













> 
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is*,/ following: 



3* {a, b, e, d, e, fl , , , " - ;^f^ 



tFord, Chfevrolat, Pl^outh, Rambler, Cadillac) ^'X 





5. (Tht set of holidays in a year) 









B, Writs th© set of viwals. CalJ this set Sat A, Now write a 

7, Set C = the set ef all states in the United States, 

^it© a iubsat of Set * ^ . . .. .. * 



8. Set X = the aet oC dimes. We ©an say Sat X is a set within 

the det of all ^ ^ ' 

9. - Se,i Y'^ the set of counting rwnibei'B .: • - 

Z {5, 8, 15, 95^ 1751 ■ , ' " ' 

.S&t^ JL«_a Qf Set^Y,. ^ _ 



10. ; Set C is th© set of all odd numbers. Make up a subset of 




pE^^ i S0t D is the set of whole nufflbai-s ; gret^ei* .*th|n 7 ^nd less 
S^i?^::^.. V „ ^han 12, Set-E la iqual to Set.D. Ntoe :thp : members of 

SJ;.v; set E. _ ' A: . \ , ' 



.1 







Here are some 


SgtB. P ^ 


(2, 4, 6, 8) - . 








for exeroiies 


0 » 


[4, 2, 8, '61 








5-7.' - 
















(8, ,6, 1, 2) . 










L = 














£6. 2i, 8, 4) ■■■■ 





' Set p "l8 equal te what lets? 



6. 



Are Set H and Set L equal sets? 
Wiioh sets are equal to Set K? <f 



A - (2# 4, 6, 8) Set^ B*ls the set of all even numbers less 
than 20 . 



Wilch is oorreot? Set A = Set B or Set A. ^ Set B? 



9,' Make up a set. ..Call this set Set ^X. Now make up a sej that ^ 
Is equal to Set X. ^' 



25 
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3G. 




__iag^ ^iiiiitie'olae' :' --Set-- iiO: •,' .; - 



"o1r^lSti?A^^and' S Is the set 



liP'ietB Is the union of -Set E and Set tT^r^:^ 





tlO^ 20, 25, 45^' ^PV 55,' 6q,, 65, 70) 




If = {45, 40, 35, 30, 25; 20^ 15, 10, 5) 



H 



{2> 4, 6, '8, 10) 



J - (3, 6, '8, im 



Write th0 members of the union af Set H and Set J. 



SS^ins^mie ©et of odfftntiaibers l?etween M^^andjP^O # 
Sat L is the set of even numbers between '^lO and tO* 
Copy -and finish! KyL « 3 ^ - - 

Set R is the set of -Khole numbers betweeli kj and 48. ^ 
S0t S is the set of whole numbers larger than 15 and less 



. fibsn 17* 
■ ; ■ Cpipy and finish: 



rUs - 



T - {A, 0^^,'l 



xUy 



fi) 



,t/ .■'^ • " ' ' * 







V -. 






V. '* 

■ I t 










. 27 
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■P.- 
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T and "Set y:,-*i Write the membertf of' \| 



Si 




^r^^.. 1^*' Is the afet of 0v#^ numbers betwitn 6^and\8. Copy and 



aUb,.^\X3, 6, -9, ?.a, 15, i8fta7Vv3|jy 
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Ts"%W Bitf.^f odd numbers ba^Ween"^ ^ =and laT^'Set^Z is^-tha— 
' Interaiptlon of Sat X and^ Sat Y. ^ WrlWTtH^nMaiWM^f Sat , 



^ V 5. K «>{atfss, eats^ mlGe) 1 L ^ {pl§B, dogs, &ats, mlcsj 



M'"" {horses, oows, dogs) 
O^Ry^ .finish s 











H 1* (s, t, J ^ Ch, a,, d) ^ . 
Copy apd flntihr kHj 

^ — „^ — ^^l^^J^ — — « — — — ™, 






• ^ , ... 29 





A (desk J ^ eh^i?# ptnoll 3 
/C r , {bpok , ; t abltt , , Be sfc J 
Copy and finish i . • 

-^bUa ^ 



B ^ {sraser, chalk, chair) 



a. 



10. 



IjL^Jia,rl8^s4»^ 30l. Set K_has„tweLjnemberi_._J One aernbe? 

IB iV'kf^lS m 18. Cepy and finish; K. ^ ' :l iK^-', 

Sat R is the set of aountlng numbers lass thani 6* Copy 
and flnisKr. . * | v . 

^Sat B is the sat of aountlng numbers batwean fil^ .a^^ 11 # 
:i <;opy and flnlaJii , S = ; ^ 

■Copy 4nd finish: 

^ / r rUS - - ! ^ I 

Sat p is tha set ©f all even numbers betwaan 1 and 7 
JSat ft is tha s#% of ifSSH^^J numbars batwaen 1 mi 7 * 



Copy, and finish' 
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Chapt^ 2 



NOTffiRATION.; 



(JROUPING IN BASE FIVE ^ ^ " ' . ^ : ^Iv: ^ ^ 

Our numeration system W sametlmea called the base ten* 
syet^m^ This means that gt'oup.in sets of ten. The bas# 
t^ri system ruses ©nly ten sym^ls These are 0# 2., 2^^ 5, 4f ^ 
s/fe*- 7# 8, and^. We oan write any nuirferia by using ,the 
ones of these^ ten s^bols that wa need, * . / 
' ^ This picture shows how. the base ten system is usad.ln / 
srl ting-numerals-^ iion-your-paper- wrlte'_the-letters — a,_bj_<b _ — 

e, and f - Beside each letter write the numer^ which 
belongs at that place In the table, ' - . . 

















• ' - f . ■ ■ 

Oroup these objeots 
into sets of ten. 


How many sets 
ten are " 
there? 


HOW msjiy^ 
single objeots 
are there 
remalning?^^^' 


How do you 
write the base 
ten numeral? 


1. 






1 




16 


2. 


jaoDDDGaaac 




2 












If 


^b\ 




■4. 


XMSQQOOQCX 




"I" — 

d 







■;^''^r; ' ^ would our numeration system look like v if we triad to 

• . , ■ ■ ■ , ■ ■ ^ ■ ■ ■ , ■ . . . 

•'■^;®ftuiid'a ss-stem Which uses sets five? Of oourse. In a base, 

. . five system we would group by sets of flve.^ Btamples A, B, 

0* ^. and D show how weioaji do this, 



Example A; 




^cample 




Let us put these objects lnt6 , _ 
sets of five * We find one sfe t 
of five and fbur: single objeots, 



^ this picture, 'we have two ' 
sets of five objects emoh and 
three single objects/ 



5i 

43 
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Exerolsa Eat 1 



Copy and f ijplBh this tablji # 



Qroup these objects 
-Into sets of five , 


How many sets 
of fly© are there? 


How many single 
; objeots: are there 
remaining? 




////^ ////y /// 


9 






00000 0000 


ti .=....f: --T i- - 






xxxxx %%%%% XXXXX XX 




-. » 




□□ODD □□□□□ 


. / —ii. 






□□□□□ □□□□□ 








I f — 




' ■ -- - ■ ^ ^ ■ . ■ . . 









g. Draw a set of objects- that will show 3 fives anS , . 1; • one , 
3. Draw a set of objacts tilat will show 2 fives an4 3 "oneB. 



k. .Draw a set;, of objeots that will shdw 4 fives >'hd 2 ones. 



II 



5- Gopsr and oompldte this table » 

* - * ' " ' ' . _ _ 



■ \ 


' Sets of ObJeotB 


Fives 


Ones 




1 


4 




OOOOO OQOOO OOQOO 09 


5 


2 




///// ////✓ / ^ . 








□□□□□ DDODD MOD J 








AA^^:^ AAAAA S^A^^ A^A^^ 




r 
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Picture 



XXX 





; ^£XX^ 



, Meaning 



1, bna 



J onajs t 



5 anas 



'4, ones 



■ wl flva o ontB 



1 riva'and 1 ona 



1 five and 2/ onag 



1 f Ivja and 3 onas 



five and 4 onas 



g fivas and 0 onaa 



-five 



''five 



4, 



five. 



-10. 



five. 



TX 



five 



IS 



■five 



13 



five 



five 



20 



five 



Whe.n group^1i|^jLii fives, we. use plaoe-value and spibols to. 



riame the numb^nj^. 



. .Thtre Is riW one-place s^bol in the base five system ""feo 
mean one five'. We regroup five on#s as one five* We write, 
this as th% two-place n\aneral lO^.^^^. TOils Is read, "one 



seroi base five," ^e^ 0 is In the onei place ;to show there 
are no ones. Thm 1 is in the fives place tio show one group 
of five, . 



Look at the slK x'a on the chart. 
How many sets of five are there? 
How many k^b ramaln? , 



How la the base five numeral written? 
How Is^thla base five nuinerri read? 

aippose you have nine objects. 
How many sets of five are there? 
How m«iy objects remain? 
How would you write tl^e ?base five numeral? 
Head this base five ' numeral . / 

Think about thirteen objeats. 
*How mauiy sets of five are there? 
How many objeots remain? 
How would you write the base five numeral? 
Read this base five* numeral . 



■J 



■ > Bcarolse Safe E . ^ ^ : ' ' . 

laoh of th#se exeroleas h^^ tlrfsf parts t ^Wrlte your 
toswar for ©ftQh part as Is done for number l- 

1, LooH at these objeets. 

^ a) TOW many sets of five are t ^ ; : 

b) Hdw ffitoy objeote remain? 

e) How is the base five numeral wit ten? Answer i 1. a 



^ f 



1 

12 



five 



2. Look at these objedta* 



a) How many sets of five are there? 

b) Hoig many objects remin? 
o) How is the base five numeral ^it ten? 

3* Look-at these objfots* ^ ' ' .r' ^ 

. □ A O CID ' ' ■ \ ^"^^'^ 

"^^^""^"ay "How^intoiy sets bf five are there? " 
/ b) /How many objects remln? ' < 

o) How is the base five niimeral written? 

ft, Ihink about eight dogs* 

a) hqw mar^ sets of five are there? 

b) ' How many of the eight dogs are not in the set bf . f ive? 
o ) How is the base five numeral for eight written? ^ 

g. 25iink about nineteen oatsA 

a) How many sets of fiv4 a^C^ there? v a 

b) How miny of the ninetein oats are not in a set of five? 
^q) - Kdw is the base five numeral for nineteen written? 




5^ 
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Exercise Set 3 " ' /-^ / ^^-^--^^^. X.Vi 

fC^^lOopy.and complete this chart, Die fi^st ©xerclis is done for you. 




?Qroy& these letters 
!into sets of f Ive . t 



K 



B 



P 



2 _ ^ Z 

k 2 ^ 





I 


a 




0 


F 




R 


G 


M 


M 

E 


K 

A 


Q 


L 
B 


N 

H 



H B L 

K - T 



W 



M 



U 



N 



W 



How many mmtB 
f five letters 

a,re , there ? 



many, 
letters remain?/. 



How would . 
you ^wrlte 
the base flVi&' 

J i 

. numeral? , 



14 



five 
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/,V'; -J ■ Bcaralge Set 4 



Copy and complete ytKis chart J Number 1 r^shcfi^s wh^at 



you are to dov- 5. 



." *\ '-^ .** 



'1. 



•.-'8. 



- 3. 



6. 



Ifumber of 
objects 



11 



8 



16 



20 



Sets of 
flva . 



pbjeots not in 
^ a. set of five 



Base five 
n\m€ral 



five 



•'i 



/>f... 



40 



•p;ORbuPING AND NOTATION IN pTjmR 'BASE?' ..'^.f*! \ "V''- ' 

v.-; -'J ' . ' ' . . ' ! - i"V, " ■ . ■ "H. 

i-:>4..".-'. ■. - . .■ • ■ .■ # • , 'i 

£ Count twenty objects., An.swer the followlnr p****-- • ' 

-<^'":.ii ^ Group the twenty objefete Into sets o 

a) How many -gets of /hlila ajpe. there?; . -\ V ^-^ ■ .Vv 

h) How .many objects' remain fX-j';*^^ ' \ v ^-^^ '^^^S '^''^^r'-'y'^'^^ 

I'f ; -- .^ , c) How ffiany nlnss and hQW-^ri^-Jonee equal twenty?. \ ■ C 



Lng quegf ibnev -;.;.V,..'/--;" i'"^^^:"^^^^^^^^ 

Di nine* . ^..„;.;,^,^ • ^--..v '■■I-' "* f- 



'Group. th# twenty. ©t> J ects Into' sets o£ tight. Vv ^-'^ 
-Hwrniany-Bats-Df~eight-are~there-? ^ — '7^ ^ 

"Vvb)- 'Hp^ many Ob J aots remain? /f , * ^ « ' ; 

onee equal twenty? \ 




;*Vr ffy,>5^'^'a^ ■-■ftbft.i,lt^n^. -ise,ts;^^^^ seven ar^; there?-^.; ' ' 
W-'^y^- . h) . How many objepte remain? ' '::-'-y-'\*'J^*^<^ 

' . a) How many Bevens and how imny onee eqml' tvtotj^?=>t^-^^^^^ 

4. 'tooup the tTOnty . object r^lnto sets of six, 



a) How mny "eats of six are there? 

b) how many objects reinain? r^'^r.-^. 
e) H6w many sixes aM how.fiifty, ohfrC eqml twenty? 



;%>Svjlnlsh theie. In Mftrelst'Ja) ,^you, should thlnH of .how mroy.v^ 
t-V.-# ■ ■ ' ' ' ' ■■ V-V ^••.■■•pr 

''^,^-%atB of nine "th©t«, are in t#fenty objeota. Than think how \, -.^ 




o) 20- _sSven ^V'^S' 

. '^j,? '.i.* ^v. . 
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Wip^e [the- bilse *flve nymtral for aseh of^ thase exeFoises. 



"1. 



-five , . ' 5. _ 3 ^^^^ 



'^.'.^"-■t..T£.'•'i•■■^■■.^; •.■■v=.'.--. ;.-V'7".T -v-v- % 

— five . , o. - ^_ — 



Wrlt^^ dn tUse tan, tha'^number^^of - objects which ^ls meant by/ - u 
eiiteii^ thai© baa© * ^ 



1. 




'.••••.■■.a. 




5... 


Ive • 

- J?* • ^ • r 







. ■ : ■ : ' .'J •■- ■..'■ /<■■■* 

objects 4..: 20^^^^^^^. ^ objeatg 



-.-ft • 



&ftrj,ec.tB. .\ 5- 33five ^ . . objaots 
ob^Jeots 6. . ^^five ^ ' -gbjacts 



■4..— 



* ' ■ ^ 1 ft » 



\. 

N 



Mr 

. ^ . /.^rv ■ L , ' = ^^ . ""'^:i■■^^i.i"■ 
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Exercise Sat 7 



i> .: ''Here are some pictures of l5 ^ x«Si Ihey are grouped In ' ; 
dlffarent ways. Tell- how thty are" grouped. Then write the 
niiineral. The first example Is done for. you, ' - , 



XX^ X 



; ( gr x-XX^ i X 

X 



3 fives and 3 ones^ 



33 



five' 






2.v'i,Qroup "32 x^s Into the folXow;lng atfts, Eaeh tlmt thlnlc how 
:raany stfts t^her^ are and how. many remain* Ttien wrltf the . ^ - 



number. . 
a> . Seta of eight 
V b) 'Sets of seven 



d) Se^B of nine 
d) Sets of six 




^i!e©TOleted Exerclae fiejb 7 you will ^ee '.j^if.rJ 
ves:^ rauQh like Set 7. Her^ we ^want - ^ -^^ 

of t&m. : 



table in 



:rJ:;:rAj.BEerd^^^ haw we oan find what jiumet^r.-ta;^^^ \ \ 





^ -1 


Base-^h -Kximarqil ^ 


Sevens 


Oneg"^ 


, ■ • i-, ^ 




7 ^/ ^ 


20 - 









Hlr^ 



^ base ten numeral Is 20. Eilnk.of^ ao n^de . / 

yfL^J, ?on your pWar—io^-not. m^e thm^,. Jupt think of them.yext . ; ^ 
' " -thlnk-Qg^how^many .:sats_ of^Bfty-en Jbhme^mre fa ' '80 . Are ttKaral . 

a '■ seta of seven ei^h In 209, Yes. f'^ mso t^p^P ; ° ' V- - 

■ • ' tible? ^ YOU ean put a 2 beloW flevena and a 6 ; ■ ^finler lOaeS^^l^L:.? 
ly youv ean write the^ m^^al ^wW^ ;^ 



means - t severiswahdv/ 6 ^nes. jjjhis nwmei^l |la ;^ 26^^:^^ 
vTiiefl tl^ neset to the las | row of the table Wij.l ^ook .like -thJ.*? 



Base Ten Ntuneral 


Sevens 


%.Ones 


Base Seven Nianeral 








:/26" ■ '^--^ 

^seven 



/ 



l.^.^^^^.^^^ An Beerblse. ^ 8^ 




I W., J.v^ , ^ ^^^^^^ 



□7 



Ones 



]^Be Three Niuaaral> - 




Sixes 



LBe. Six Numeral 



1^. .'',.. i .'.'.;;V.'ViV.... " ,1 



18 



^..'i; Base 



Fours 



OneB 



"it 



11 



Base 'fen Numerar 



Eights 



toes. 



&sa Eight Nuflieral 



25 



16 



. 19 



t '.ase ^Numeral 



Sevens 



Ones^ 



&Bt Seven Nimeral 



13 



10^ 



56 




(- 1 J— 




f"* 



I the set is seven. 



■ I . 

1 \ f i ^'^ ii r '■I 1 







What can" we' wife ~on the^ ohglkboard to tibmb the number 



If 



of balls? 



Is eaoh of thesa numerals a nams for s#v#ni ^Jfo^ji* 
J 11 ^ ? S'es, thay at©. Soma of?^haia 



^^thraa* ^?fiva 
numerals are the kind of names you hava baen stuping In this 
unit. Tbay sra all good nMas* iaso thasa namaa, wa iomttlmas 
usad for savanj VII ^ tod TtH II 

There ara still other names for Mjen. Is eaoh one of 
these a name for sevens 8-1, 5 + 10-3, 5+2? Yes. . 
There are many mot«i ways that we may name 7. What M*e^some 
of th# names? " 



; .■ ■■■■■ ■ , . . ^ • . ^ • ■ . b 






S . ■ 
























If.': * 

1)6 

■ 5? 
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W^^^^h'zMrXie four different names'' for 64^ 
Mtii^^fM^^ fotir^ different names for . 



5. Write four diffarant nMias for I63. 
^6 J Write f our dlfjr^^C^nMieB^^ 

Write four different; -names for 500. 



■ ■• .4ie*M!S'r.!\4^'»**^i*«H*^''^j^ 




may be\ renamed a 8 



P^^.y-J,,.;,! ■ . .1 1- ten;and .';13 . ones. , 



4 



'^''^namlng'tHe nurtiter 45t . In renaming use ' only 



MP 



^^^^^^^§5!EiS.^B^ UB^sea hovf many" ways can think of for 



1^57 =^ 4 hundreds +, 5 tens + 7 ^ones 
1^57 ^ h hund reds + 4 tens ,+ 17 ones 



'. - ■■ ; ;■^t»Vi•,vvv^.^i- 



^57 - 3 hundreds 4- 15 tens + 7 onep 
457 ^ 3 hundreds + l4 tens + 1? ones 
457 = ^5 + T o'l^^ 

457 ^1^00 + 50 + 7 

aanglf . Or ■ i^S' numter 4, 605 ean bg rented In nutfiy , waFS • 



Ones> tens, huntoads^ and thousands can be use4-^-^ 
renaming. ' ' \ 

^ 4,605 ones, * . ' V 

4, 605 ^ 46 - hundreds + o tens + 5 ones ^ 
4,605 ^ 4 thousands + 6 hundreds + 5 ones 
4,605 ^^ft' tens + 5 ones : 
'^,6o5 - 4,000 + 600+5 
4,605 - 4,600 + 5 I,; 




^'i^^i^' , 4,. :34 ^j^ renamed as * 1 ten + 2h ,ones. 
f?:f^it5^r'5^^ renamed as 3 htmdreds + * 5 ' tans + 15^ ones. 

^^T*'' 6. 565 may be renamed as 35 tens + 5 ones. 
S^TPTT 3^5 may renamed as 2° hundreds' + " tWs"+-^5'" 



w5^"%;;^*8. 365 toy be renamed as 3 hundreds + 60 ' tins + 5 'ones, 
■^;;1;;-;'V^9.^; jQit- i^nia^^b I8 tens + ' 1^ ones. , 

" J' 10, iS^-'^Miy be"'^' renamed as 1 hundred + 7 tens + l4 ones. 

I^br^'^llo^^e^fe^^'is^-'^r^B^''^^ through 16 write .the base 
ten numeral . V- ^\ ' . 

11'- Six hyndrads + five 'tens + three ones ' , \m 

12. Three huntfiads, + twelve ^ens + eight ones' 

15* Nine himdreds 4- four tens + fifteen ones 

- if hundreds + 17 tens + 8 ones v ^ 

15. 7 hundreds + 5 tensH I6 ones ' 

•''^16. '8 thousands + €^ hundreds + '3 tens + 12 ones ^ v 



»\9 



V.fe^a':;.^;^^^^ . . , ^ ^..L^..^:-it::].Mi^.^^^ 




pgr';-: ^ ' ^^h^m^t0^^^ 



ones. 



different wayeas hundreds, tans. 



it 




3,806, 



















V'., ■-■■.■'^ ■ .» 


't>.".-- "In". 



'4 50 
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five tens + six ones ■{■ :.. 



>£:ib).j/.TWPl.thousajid8.„+.,three hxmdreda ± seven tens + flva 



onea . 



^^K^;f- - r + twelve tens + thirteen ©nSs ^ 



d) Nine hundreds + thirteen tens. + ^fourteen ones =^ 
„ji,>L. :-12 hundEeda ..rfe. , l4 ^_tejia 19 ... ones w. . . - 



.Of- 



r 



51 



3-8 
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a) v' plve thQuaan^s + tight tens + three on#s - v. 

b) 3 ^thouBtods. + ' 8; V;hwid^^^ + l6 tens + 5 ones , _ 



8)r 




thousand! 


+ 


15 


^^to^iE'eds ^+ 


72^ 


t#ns 


+ 




ohas 






thousands 


+ 


.4 


hundreds + 


14 


~t©ris 




16 


ones- ' 






thousands 


+ 


IE 


hundreds + 


3 


tens 


+ 


14 


onei 




fe^^^^ffi^t^lfi^ia^l^ff^^^s^^ a.numeral ,.wrlt.teffp;..J.n. the - deolmal.,,.^,,£|^ 




I .pXaoe # . and . the ^ slxth^lai;^th«.^^^^«^i^5t 



^'^^''^i'^^'''t^''io onea are the samf as 1 ten j 
..j.'^-r^-r-r- .vl;^ ^-:-'>l0:i^; 3;ang are the sama as 1 hundrtd j 



10 ' hxmdreds ar<i thtkiame as 1 thgugandi 

10 ^tbbuaimda are tha same as .1 ^c,tjiir thousand i 



^iV;..?- . ■'" c - v 



10 tfft thousands are the . same is. =: -^'LVl hundred thousandy - ^ .^5 



■Vi ■■ i-*; ■ ' ■ . "' ^' 


1 1 J . J — 1 

^ ■ . -t , ^ ^ 


m ' - ^ 
3 n3 \ 'O '^ : ^ 

,d eo CO: 

.... ,3 3 . 










■ " a> ^ 
S 2 

^ S , - , 


: CD 

S ^ ^ 




Dlglte 


2 2 2^ 1 . ^ ^ 2 



to "the numwal shown on the chart, each & has a different 



'^j'Aj^^^ plaoff value of eaeh ' 2, 



■ ■ ■4" 
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T-l i ..ill.* 



digits at the rl^t ara aepiirttea from f^A^);^^^^ 

^lf^/rii^|i5^^ as In '222,S^v^0^^ 

fMS^:'' how many t housaQda th#ra are; th©^:!^!^ 



si*---. 



'••■!■ 



by- -the:' Mgits'l' ' ' 

to the , right oT thej eomm^ i^l^ld'^oyi M 

We x^ead ^22,222 as "two hundred twenty-^two ; thpusanq> ^.VC-k^ 
' ''two^hwn(ir«d' twentj-two . ""we read iK6q§ -^tf "'[iiyentr^rcpf /^^^^ 

thousand^^ Six hipped nine." li'otlde tha^t t\iir'^^^^/fm^' !» V 
/ not use d^^^^^^l^^ in read ing piun#i*alq like the^ e^ . 



Bead thaae? nxunerals . 

. ■ 8o,§,92 
6o3|250 

248^ 759 ' 
1©,005 ,\ 

'5,791 
890,€02 
^7,030 • 




t|^^S"-rr:5;,250 ' a) ^CAve thousand ^ two ^undrad'flve - 

b) fiv# hundi*ed .twenty-five 

c ) ' f ive thousand ^ -^one " hundrad fitty 

d) ' five thousaiyd, tw4 ttitodred f if ^ 




.3^11, 17.^.002 ^ a L J ^J^yen teen:, thousand two huhdr jd 
I'x^ b) ; seventeen thousand J two . ■ - 

- ^ ^: . _ v.Q^)-^ thousand^, twenty ; 

d) - dn4' hundred seventy thpueand^ two 



■4." 156",94'6 a)" .one. hundred flfty-slx thousand, nln# hundred: 



' ^ . ' forty- six" ^ - - ■ , ■ / 

b)'> ■ one hundred sixty-five thousand^ nine 
hundred forty- q|p . ^ 
.J^a)^„ona_hundEed.,tlftKrfl¥.Sl3jjLo^^ 

forty-elx - . / V " . \ 

d) one fifty-six thousand^ six hundred fOrty-^nlne 
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etght: thousand > two hunared 




f^vhiindrea thousand, eight hundred ^twaaty^.^tlJ^gS; 
hundi^ed eight million, t^o ' /^r::: '-y^S^ 

■ ■ . ;■ ■ ■ '1-;- -ZN^v#" 



one hundr*ed thouBand, seven hundred 



^qeventy;''-.^n"-'^V-''-;''-': ^ 
ife "'-^^ c ) ■ one hundred thousand sev^en ■ ' ; . 



one thousand, seven 



three hundred fifty- six thousalhdi-eight-^j:^"^^ 
hundred: forty- three^ " . 

- three, huhdrad^lxty-f lye thousand, ^elgKt 



'"^i v! t;' htAdred •foi'ty- three . , ; - " ; / - ■ ; ' 

,ol "thoree sixty-five thousand, eight 



a). 
4) 



hundred' thirty-four ^ , ^ 
three . huridrid sixty-five, million^ eight 
hundred forty-three' . ' ; « 7 :y \ \ ^ \ ^ 

'twanty-!two thousand j two hundred twfnty-two' 
two hui^dted twenty- two thousand,- twenty- two 
two hiuidred twenty- two million, two . 
two himdred two thousands, two 



.. ..-'■•••.7 H.' ■." v' , ■; ?>^rKV-'. v , 
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;}i 'impiW-ttil^le^^ eaoh of- the folloftlng. ^ ' 



'I'lO. /'.Six "thousand, s©v©n hun(^red,fifty-ilx 



^, Forty-seven thousand, six hundred f our ^ ' . . 

''^12,' Forty thouiand, one Ji^dred twmty-flve ^ ^^0. ^ 

'"^13 • ' Olhree. hundred fifty-one thousandi, five hundred sixty-four 



p^j^if, . Forty t^^ . ' " *: v 



...... — f.. 



^;ySi ::ySevan^huridr f if ty-*ilx thousand j thirty 




. GB^ER RELATIONS ON WMm^^Lim 



' d V ■ 4 6 7 8 3 10® H ^^ 12 13 14 IS l^g 17 ^ . 

. . V ; havtf talked X about th© number • ^ ' Wt ^ taiow that It Is 
i 'i'traigSt lin© <wlth psints ©n^it 'which have bae;i 'm^oh^d with 
tht.; set of whole nifinbers. ?nie point zm^d Is at the left. ±1^. 
TOu tJhliik. & two numbers represented on a number 11m i f^t^e 
one^td the rl^t is large^. th^ the one teethe left. .\ ^ 
Ta-^f^wlng~a number~lin&,^-dp.^w^ 



tl4^ Is^ libeleaFMro? Of aourse wa.dp «iot* it i^ possible -i^ 
%o show Just a part of ^the niimber'||3lne. If.^we start with 
the Iftiallest whole number J then we stirt' with Eero* aut If V ^ 
;we label the first point IJt^^ then the next^olnts to tne . ; 
''right, a^i ord«V, will .b©^153, 13^, 155,' and. so. ©1^, . _ 

feeraise Set 1^ ^ 

1. Draw a niamber lin^ shQwing the whole 'nuihberS ' froin 256 
th^qpugh S70^: ^ ; ' . ' 

Bi *eafti '^f the fdrilowing exercise^ i^f Ind the points 
'representing the two rfumbere on .the ,j^^n^tr line.' Write the 
missing numberB on your paper, 

2. 266 and 258 ■ ' ^ ^ 
,1s less than ^ - 



Is to the left of 
la to thl ^^Ight of 



%3. - ' 261 ana 269 



Is less' than^ 



^ IT' to the right of 

% ' 

isiiit the left 



' ' 270 and 26a 





is gifeite^ ^than 



' : i to^ the lef 

— #- / ■ — 

2-— —"le'-td-the-rlghfc -of - - 



1: 



2ft aitf 268 



iB less than 
He to the left of n 



. ; - .ii to the right of 

ZJi W - : 

6^ . 257 ind '26p 

■: . Is greater than 



td the right ©f 



It .to the l^tfflf,. 



1; 
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SOME NEW SmSOLS 



''^ ,W© usually write + 5' equals ^7" using the: equal b/ si 
(^) -inetead of,?writlng out tht word J^aquali". We writes; ' 

^ ^- -^1 . 2 5 ^ 7,^- \. .. /; 

We hive another symbol wht^h Is called the "less than 
sign, to writer "s is lesWHhan 3/' w^- write \% -./i ■ 

. ^ " ' 2 < 3. ^ ' ^ ■ i /[■ ■ : 



f Wa alfb have a "^aater than" sign. To write "8 Is^ 



greater than we write 



8 > 3* 




Gomplete the following statements with "lass than" or 



Five Is 



Twelve is 
Z&vo is 



seven , 



nine* 



SlK is 



one J 



serov 



5. 201 s 198 Two' hundred one is 



one 



6, 5 < 327 



hundred ninety-eight.* 



Five is 



three hundred 



twenty- seven. 



^ , ^ , ' , - ■ Bcerclst Set , 15 

' - * ^ ' , 

- VJrite each of these sentenceg In the &hort way, 
BCAMFIiEi Sevan Is leis than ten. 7 < 10* 



__,a,'*v -One Is greater than zero. 



^ ' Eleven Is less than thirteen. 



3w' • Flity-slx "ig- greater than twenty-one, 



4, ^Two hundred^slxty Is less than, three hundred sixty, 

5, Three hundred f if ty-^nin^ is greater than two hundred 

: ninety-seven,^ , ' - • 

6m Two hundred sixty-two is less than three hundred* 

- -'^ Pitt*ite "the mmerals 1 *to 12 in a column on your paper* toite 
; if the Btatemeht Is true and F if the statement^ is false. ' 

:i. k x T 7. 120 < 19 ■ ■ ' • 

.2j" . 5 >i/ . ^ 8* 299 > 617 ' . ^ 

•3v 9- ^26- >-425 

4. -OX. 5'^ 10. 629 <.89 ' . , 

5. V 30 <.17 ' 11. 513 > 377 

;6,/:l 52 ' ' .,, ' 12. 201 < 210 ; 



^ ■" ■■ ■ ' ^ j . I ' 



; = '/.^ Copy each mathemtlcal^ sentence below. Fill in the / 
./"i#BS tlmn'^ "s^eatti* than", pr ^^equals" slfen in orcley to mke 
- a true statemant, , . , . . _ .r. ^...^..1, :... 

2. 3) (9 +1) 



(2 X 3) '.^ (3 X 3) 



1*. • (2 + 7) " ^ ^ '(li - a) 

5. (2 +.3) + I + (5 d- 3) 

6. - -(3 X 4y - (2 xa) 

7. (12 + 50) 59 . 

8. (20 + 15) (10 + '25) 

9. (8 + 3) + 2 ' (7 + 5) + 2 
10^ ('24 - 2) __,(3 X 7) 

11. (18 - 6) ■ (9 + 3) 

12. (B + 8)*-''3 (14 -7) +5 



* 



• , ■ ■-■ • •• ■• ^ *yn ' ' 



JUST FOrt FUN . ^ . ■ ■ . ■ ' ' 

Make a copy of thl0 puiifcle- arid, fill it In. 




A.' '2^'' /tlins 



A* Two hundred seventy*- .three 

' toother name for ftOO, + 30 + 9 B, Sp^ 
F, 1 more than i^ tpne* + 8 D./p, dozeh 

onei * ^ . 

3 eights and 2 ^ , . 



I. 



Bl- ■ Oha liif tj 
a;^ '2 \ itana #rt! 

J* Pour th 
thtee 



(60 + 3) + {^+ 3)'- ? 
;46 hundreds, 4-'^ 17 bnad, I 

L,' ? IB 3 group s"^0^^ ejir^n ? 
K.^ ^ nickels and J centb^ 

0. (3:x7)+9 ; ■ , I '/L- 1 ten 4 

p. 19 as , more 'than 70^^ N. 720 e^i 

R. 3000 + 500 + 6Q'.+ ^ ; . . Q. f3 f oufe 

V, ' 539 ^ ^ tena^^i?' ones S. ' 5#264 ^ ^ . 
W. ^^rioT^ nt^hyanchet^ equa,l'0ri6 foot* ttens +^^14 - '^J^^ q 

X. ^^jEVlI^ ^'another mme , for T. ^g?^,.ten^^ twelve qriS 




thwsand 



lundred":,*' ' 



teas? 



r '-'"^^i. ai|^ twelve 'fs^^h 



I 
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;;^2.••:;^Siit is.^ '^f r^lne yeap old girls in a fourtli 
grade -roqm. = ■ = 

. (Mary/ B©ttyj Jean,. Helen) 

Bet B. is a set Of girls In this same room who have 
brown ^ hair* - • •■ ., 

B ^^(lilhda^ Battir^ Helen^ Sandra, Nandy) 
(a) What Is the number of memberi of Set G?. 
'~;~"Z^(fi")T~WfiatTLs~tRe^"r^^ 

1. (o) What is the number of members of QUB? ■ ■ ^ 

. We could not add 4 and 5 to find the number of 
= ! man^erp of the union of these two seti.. 

. V ,. Wfa. . gan^ uge addition to . find the number of ^elements in 

/the union of two sets only if the two gets have no 



oommon members , 



66 



76 



'Answer each queoMW 

i. - r^Bt f - iios horse,, pig, turkey} r : 

: ! Set G = (chlelcen, dog, robin, cat, pigJ . ' 

-" '-V (a) ' TOie number of members of Set F is 
" (b) The riumber of . member* of Set Q is 
^ (c) - hufaber of membe PUi 1^ J_ ^ 

Why epuldnit we add the number of members of S,et F and 



the -number of mem'bers of Sfet 0 to get the number of 
- M ■ * ] 

. "2/ ; J =' Cai b, f d, e, f, g, , h, 1) 

.,;-.i.^X^^^ - Xa)- -What is . the number of . members ^of ,. jy i??^^ 
: " (b) Could you add the number of members of Set J and 

■^■ . ■ . the, number "of members of Set t to 'find' the/answer? 

' Why? ■ , ' . ' ' 

. ■ 3^:; M [f, o, u, r, t, h) 
P = tg, v> a^^ d, eJ ■ 
What Is the number of members of MlJP? 

' ■ Thtre are 8 members in Set R, 

: t: " There are 5 members In Set S* 
^ ; ;. No ^members of Set 'R are members of Set S. 
i ' , Whaf is the number of members of RLJS? 
How did you find your answer? 



5. Set B "fias^ 9 members^ 

' ^ Set P has 7 membere,, none of whloh are membere 
of Set E, 

'V*^ ^^^^^^^^^ number Of members In EIJP? 

L\\ V ^ [5. 7. 9j 10. . 11, 12, 13, ' 14] 
'• / Y - (13/ 14, 15, 16, 17, U8, 19. 20, 21, ^22) 

' . . ••- ^ ' • ■ . ^ ■ = ■ ^ ' ' '"v. ' 

^ The number of memb^ers in WIJY 1^ ? '^V 

" — ; ^ * H.^ 

— ^it^How-^ld^you-^Cind^your - answer? — 1.- ^.^ — 




7, A*: ■ 
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ADDITION AND THE NUIVBER LINl 



(J I 2 3.4 



6 7 8 9 10 II 



parb bf the number line toetwten two points is oalltd 

" a iftne segmtnt . ' For example the part of the line -between the 

, point iabell^d 3 , and ^he point labellad|' € is ^lled ■ 

~it,hfepLnj^segmf»t-^f rom---3--to —61 .l_The_pointB_labelled_ 3 — 

'...arid. 6 "*bel6ng to this line segmenti J^ame ^ome other line 

i^l^ents by looking at the number line above, 

/ We dan iitfe tto number line ,and line segments to help, us 

. ; pleture, the addition of numbers . , ____ 

This piot^ire hslpa us "see" ^hat ^ +^ 6 ^ iO/ . 

JO 




■ We first draw* the 0 to pieture 4, Nextj we di-aw 

the :curve to. piature ^ 6^ We start this at 4, and go ,6 

units to th^ right. Then we draw the curve from 0 to^j 10 

to plcturi the^sum of 6 and ' I 



\A picture 'Of 3 +^ 6^-9 might look like thlsi 



9 



Is* this a picture of 4 + 3*"^ 't or of 3^ + 




t i * i > > #- 



0 1.13 4 as TBS 10 

What does' this plottoe suegest -.to .you? 




fir 



O J 5 .6 7 S 0 10 

Use a numbeR line to draw m plotore- of .^,+ 



Draw a .numter Una picture, of each of .theat.. 



(aT ^^+^~ * l3 
(b) .5^ 9 = 1\ 
('{?) 4 + 7 = 11 



f ' - ^ - Addition and subtraction two oper^tloni of mathematles,V 
:'Muitipllaat,lon -and divislort^are also operajeiQha. These^feur i .] 

oparatlon^ art called the t)aBlc opemtibns, - ' / , ' , 
I ,^ ,y 'k^ two numbers Is a wasr of ^Kinking ^b©Ut %^ 

numbeFs. and get ting q^e and= only orie^numbe;^ When we tj^ink . 
; a^bottt .9j^ 5- anflf get' l^i we are ^dding * W% write 9 1^^^^^ 

mim ifim: .^nic abmA . 9. ! 5 an%^et '4, we are BUb^raotlng^ \ 

. . "^^ ... ■ : ^ ■ " ' . _ , \ I- 

Jr Wt .wrlta— 9-— ^5-^-:^--~ 'In- B^btpactangy . thi-^ order :of-^.th8^w©.-_4—^^ 

'--v " - . ' - ' ' ' V ^' ' 

? numbers Is' important V If/the numbers are 3^ 9 this would ^ ^ 
- mean- 5 '-^ '9^-- ^hira :is whole number for 5 * 9. 

. ' - ' ' ' %A:^i£iat Mi 3 ^ . ^ ^ 

Nvimber^ f i:^bm -1' * . t)ii^ii^i- IS on^ jroUr paper . Write, thi ; 
. ^©rre^^^^-^iinai^al or word ilo complete this chart .' ^ ti!i&3t ^^^^^^ 
exeibiieTi^^ddhe f or you. , ' ' . 

Result 



Uumbe^s ; ' 
Operated ;0n 



Operation 
Used 



■ 1." 




7 

a' 




12 


VS ;- - 2,. 




3 








10, 






12 




10, 


2 ■ 




' 8 




10, 


a " ■' 




6 




10, . 






20 




i ?' 












9 




1 




9.' 


9 




3 

15 


11. 


3, 


1. 


•v 

■ . '1 


1- 



Addition 
Subtraction 



'Addition ' 

Subtraptio^i 

Subtraotlon 

SUbtiraDtlon 
S^btpaetlon 



1 



- 




^numbers "l^^^'a:'^ 



gf^^ir.fcJStitemeht^^ those- in 



i^MX^j^lfire called 'mathemtlc^l:. :^ 



(l3]P Is it' true , that" 9 - 3 ^ 3.? 

' (c) ■ -Is- It. ttue that 7 + 6 ^ 12? 

; (d) . It ;true.,tha.t 10 '- 10 ^ .lo' -'j? 



















■ . -. ' 
■' ^ m 










- - 







.g.;. and— 10 - qllf f er^nt 'names Cor .tha Jsag^ff^^Su^., 



number? ^ 



:(b)^yAre thepe^^namei^^f^ numbers 6 + -3,., 



(c) The: hase, ten numeral for 9 *- 3 ; is 6. Wha't is the»#; 



base ten numeral for? 17' - 3r' ; 12. + ,9.- 0?; 



Write some Other ..matfematloai'aontences 
jtery saidi ''l|m thinking of a number,. The. number ^''^^V^ 
result of adding 5 and 3. Of ^ what number am I thi^iSp" 
B^b sSid, , "Let's callvMary's' numbe^ n. • Then, ,.n,. is ^the C 
result of iddlnk :,5 and 3. So; n^ ^ :8, ■■-jiq^^i if rf;^ S,, •■ 



l^-;.;.,; ... ■ then .5 + 3 - ri." - - 

;t*;.:\' ' . StatemeBtSi liW, those in.Box. ,B ; „ 

; 'V . . -■ ■ ■ . ■ ■ '• -. . . ■ |;.- - 
•.|!''. ' are also called mat'hejnatlcal 

iUj'i!s~;__-_!,sentenoes-i-~.-^t.i-^ . 


a;- . ■ 1 ■ 

■ %■ 

,3 .+ .^ = n%, 
■ ■ - , ■ ■ § 
1^7, = - n 

n/-:i:L='T_ 


■ "^^ ■■ ' . •■ " • " ■ 


^■'■v "■?".^"' ■ '-^4.- ' " ■■ ■ 


4.-.%.= ^ 






+ 5, 



» 4? 

■ 1? 

k n? 







.If 


n 9, is n + 3 % 10? ■; 








h: ■ .■. -If ■.. . ■ ' . 






•■■ • • - • . - -^ ^' ■ - \ -\ 








■v,^;.- - 8. 


(a) 
















if. 


xi ^ 30 -^^a^^^ Is 15 + n ^ 25? 






* ■ 


■ '^^'P;' ^'f^'" 






lioO + 3Q0/ 18 n -^q6 i 1 

' .■ : -^'^-^ 


>o6? 










IB 


the: "basf ten numeral fo^*: n : in 

y . [ ^ . ..■ , ' ; ■ • ■ r 


eapli t 






















(a) 


If 


ntt = ?>■ : la 11, - 3 ^ n ; or Is. : : 


11; 


3 « n? 




Sir ' ' . "-r^" ■ •■ . ■ 




•Jif ^ 














if 


=n i 1, Is 12 - n or is 




n i 111 




















n? ■ 




^^-^i which of th#sa^: are dlf f art 




adis fori 






(a) 




^ . " ■ ' ■ ' ' . " " ' ^ ■ = ^ ' " = ; i 


-V- 


(d) 21 


- 20 


: ' f^'^r 


• J. ■■•I';'.. 
'»■..' - .' ' '.■ .. 


. "'.ft,-.- 

•t ' ■ 


"." ■ " " ■ '^3^/ ■ " ... " ^ ■ ^ ^" ■ 

V » . ' ' .. ■ / ■ ;. ■ 
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Is -a mathematical sentence . 
Joan is right? Draw a . 



J^^rS^^ilV '"^ '^"^^^ Jaf*/ ~. "6 - 2 » 3 la a; m&tjiematlcal aentence 



mf I , . s''^^' is true." Do you agree-^wlth Bill? Draw a 

J picture or model to Bhow why you think as you do, 



, . /.'. The mathematleal sentence € + 7 ^ 13 is tru^.' 
It* is trua because 6+7 and 13 are different 
names for ..the aame.nwiber. _ \„ 

The mathematical sentence 6 + 7 « li 1? not 
true, it is not true because 1S + 7 ani 12 are" 



not different nMies f or^the ai^e number,, 

4 



Exe^gi 



1. ^Jome^c^ these ^mathem^lcal^ sen^^es 



on,<yo^i! papS^he ,lM 



that is true. 





'jnath©.inatiGal sarit^nces ara 



^3 (c) n 2 = 3 \^ 
number must, n represent ^ '"'^ 

would you be correct^ £^ 
rould you be correot? U 



Ml ' - ' <b)%;w6uld it be oorreot to say,^"lf n ^ 13, then .| 
•.\ I. . ■ V ■ f . -I 



4. 



■'(d) 9if „f - 5 



^7 




If n represents- th'e nvimber 3, which o1 these sentendes 

\ - - . - - ...... 

are true? 

(a) '2.+. n'^_5. . 

(b) 8 + n ^ IQ - \ ' (e) 6 - n = 3t 

(c) ft + 3 = 6 . -,(f) a - 0 * , 
"rf73*^T^"'T^hlch-of^these^re-tr#e-m^^ml^learl-Benten^ 

(a) n + 9s- 16 * ia\ 9 * n = | (e)' 8 + n ^ 12 

(f) . 1^ - n - 8- 



7. 



--ilB) «f - 6 - 1 ^ (d) 41-'. 3 

(a) What^i»Amberf is rlfcresented by n so that 8 + 4 - n ^ 

a trut mi^herdFtlettt sen^nee? . , • 

'(b) What number Is i^prfisented* by n so that 

• 2 + ri =*11 -^Is a %aje' mathematical sente nce? 
^'^What nu^l^ ±m represented by n so that^ 
3 -^n Is a true sentenca? You may use 



the form In tox A to tyrlte your- answer 
• ■ • a 6 
8." .What number Is n so that 2 + n = 7 is a true 

p—t—i-entehee?— Write -you» answer=ln_the same Xqri|,Mat 




you used in escerolse ^7- 
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'-''^ '-'--l^^^^ like thlB: 




'^nd Wkicft'. ife''-the sum. 




;iy<ki;ttay.''kno/al-l''th-^ 'addition fatrta. "ms A 



la called 



f li^'completins th4; (hart on the ' next .^^ m^fJ 
fv:"^'lY.»d<iIitlpn'oh&i't.. '.To ^igln, you add to |he*nSiber which is ^ ^ 
' PPA™^' ^^P^ numters 4:,«|he%ap Write ' ^ 

^"^>.; i-i^Jie'Suni under ttie' number wh^^hr wai added "W^afro. • 

0 and ,yfrite" 6 under aeroj so «rite ' - 



'-'^•V'-.f 'y^naet 1, aid po onf Make a copy orth^hff^,^ / t'^t"-;;^--." 



;next paga and {I'nish ^t. 



f 






''■•'i--"==;-='--*--' ' * 






llb^. ' . ' 


•1 








^ ^ ^ f ty^ "^f ' 










-» - / « * 
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^^■3^7'%' ? Addition o^^ as Iri the bo5c\ 

S^r^i^^^jr-.'^eyi-'ao^^ toiow the 



A 




346' 


901 • 




.+648"" 



v.- 



fCJ ^''\-yeeaia/*aii' *d^^^ f^cts given in^e 
* % ' ^ adffltlori chart , Here are a few ideas 
^ l^^ease you forgot some faets. ' 



..- s^^%^^msm* 



Cfompll^te these statement sr 



' / (a) 

S^F4:Wi«t<if*--*>';'v- : - , . 


Because 

if 


7 + 7 - 1^^^ 


' ' ' (b) 


Because 


6+6-12, 




Because 


5 + 5 ^ 10. - 


(d) 


BasaUia 


8 + 8 ^ 16, 


- • • ' 2. (a) 


You know- 


6+^8^ 14, 


>• (b)" 


You Imow' 


9+4-13. 


- - (c) 


^^You know 


7 +-9-= 16. 



3.* Qomplete these statementsr ^ 





• (a) 


Because 


10 + 9.« 19r 


9 + 




r 








'f-v 


. (b) 


Beeauss 


10 + 8 = 18, 


9 + 
















Besause 


7 + 10 = 17, 


7 + 




(d) 


St^te a 


way to a^d y 9 


to i 













number*' 

^4 
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■iij^^^^J'^j^^^^^ add 1 to any numbaj-,' what la the sUm? 



7S 



6. Look at.. the addition oharxt you made. Name the numbers 
in each off^he sets described below. 



(a) The mtmbers-of set A are found ^ by adding 



^g^— to^^^cirnDf^the^numberB -In^the^-sat-^ 
tO^ 1^ 2/3, . 9} 



'":^||J|bT The members of fset B are obtained by" addin^^^^ 



7 to each of the numbera In the set 
to;" i, -2, '3, .... 9) / 



fo)!' The members of set G are obtained by adding 
' '6 ^toVeach of the numbers In the setr 



81 
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. ' " ^ '8.- ^ BRAINTWISTERj' * 

(a) .' Use your answer tq eKerol^te 6 to find 

TbvH r ^ — _ — . ^ ^ ^ ^ ^ ^ ^ ^ ^r^^ ^ ^ 

(A n B) n (B'n c). 

(b) .Your answer for Extrclse (a) ie the same. a 

which answer of Exercise 7? 



^ You ai*e, paying 



ll^^'-'ir'tif^^^ this quarter and dlmt. Would t;ie' 



^u^£r^7^,;-0^der"]Df^-felViniithe coins to the cleric make art difference 



altUhlm^. 



>!1 ' 



1^^^^ ^. ^i*. -5' ' \ °' 'I ? 

g;:;iar:Vlryse"i^^ and "N" to make two wo'rhe .^>^What 

t^^:^-?^ at*e tW words? ' Did the order of the latter© ohange ' '^'f 



I) . ' ]- the ^%!ef uit r ; ^ ^ 

~ ^ Is the res 

^^Tn , (b) ? .in - (e)? 



fj^,^ ^„ — -=r-' .-V—, , ^.^^ ^ ^ / ^ V ^ »^ _ ^ ^ 

i .'a, ~^\I3 the result" ^he s^me for each addition in^(a)? 



(a) 



7 + 


6/ 


How 


are 


(a) 


lb 




Is 


(c) 


la 




If 



fa)? • in (b)? In' 1(c)? 



N 


ADDITION^ IS A COMMUTA'nVE OPERATION 
■?P6r axampla* ^^^^^^ 5 ^> 8 . . / 




■ :-t 












,The sum is the ^ same e^en if the order of the addends 






is oWangtd* So we»> GQ,h write _ . ^ , 










-■Is, 


^ ^ . 1 ' ' 

^ " :■ . . ■ ■ ■ .■ ^ . . . : ■• ■ i$' ^ - ■ 

^ . j . . . . . , : - „ " . " - ' " 






*• 


- •■ - ' ■ • "/ r ■ S'J . _ 






' ' ' .... ' . -1^ 
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number 13 



the^ wrote, 596 + 6a7 - n'. ,Wlil his rfsult the 




so that 637 + 596 = n?" Jim did 



§p||S|§|J^^hea -eaV v;so^h^.^wrote>/; 596 t 

tell: hfan- 'the": rtrei 



^^same as the pupil v^^^^ 63? + 596 f n? 



^ Why? ... 
3/ (a) Is 13 - 11-11 ^ 13? 



11 



(c) If n = 10, ,1s 



ti + 6 ,6 + h' 



Tear what numb^ represent^ so 



that • ' tt - 6 '- & -V h 



4. *'whlcri of thevf^llowlh| a?^e ;t^i|e inathematlea^ 

V ' ' (a) as^ u>'^ 11 ^ 

■ (d) i',?OJ + 2,01j|..\,102 + , 



(a) . 19^9t^^ 9t*'W ^ 



(f), 9&^4 59'i, 59%- 5^ 



4 : 
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'■^I^I^VAc^r^^ 'Write 'the numerals for whole' 



^^l^:?"rr!^5ift to complete" this cha'H, 



I0pei?ateci On ? 


, ■ J 
fResJiilt; ' ; 


OptratlonV': 
' : ' Used . v j 


■ 7,. ■ 15. 




^': 7^ AdditTdh " 
Addition' 
.Subtraction 


V^^ 7 


i-' . ^ ■ ^ . ' : ■■(.'■ 



■ i V .M^«a2-»=J- 



(bO Is -there- a ,i^hole. number" for ^aeti\bla^k?^ If ,,npt^ 



7. \ BRAiNTWISTER: r (a) ;What>;wtipie number is represented 

- .fer;;:iL;I ■ SO ' ; that : 0 +;-n;^,.JlV:S^;0^^^^^ .-^^ 



:.y^)' " What whole numbef %s /fpp^ts^nted; by . - r\ so that 



^^o) What Whole numbere are regreseii^ed bye x. and 



y so. that x + y ^ y-^ ^? 



. I. . . 



85 



■v«:r ss:. 




Subtraction :ia the oparatlon^ of J-lnfling the unknowp 
' ^ 'd^ehAHt'vs kndw the* auiruKid -one addend. For example. If 



\'B"+''n i 'la' then '8 Is ohi addend ahd n --Is the unlmown 



"add'and; ' We subtract ^ 8 rorn ^ 12" ^to^ f irrd the ^aiumter thmT 



n ''represents. 




The pamsB-of tha- parts 
In a subtraction^' ;^ 
i en t eiio ^ : are i - ; ■ ^ ■• ^ 



■;«*i-iv^d' which nutri^^ '-I 




, . .x j^l- . . M 'iiiSf'iriany flrfbtpaotlwr faotB . ^ We; will call tl^.;:^hart.,^ ^ 
S"^^^^ -In Si^h^^^^'list'^hem ;^ subttaQtion: ch^t ./ :](^^;mm::Qn:^^: 



> ■ ;Yoti%efilrt' with- zero in ; tiie 4ppr rp#^^^ Subtract , /It 



from taoh 



Ifcfe^iS'ip- -^t'-l?^^^^-"! to 'the rifeht,; ot:[the - r, -:^& ^^^^ 



&S^:^':^- '^ ''■r'kil thei'^iithe^^rtuinbeps iw the 
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■•6- 








































> 




> 











ft! 




..t . 




^ ft 




• 








i 






* ■ 


• 
































































3 ..,.^.i- 






































T 






















8' 






■ - ■: -- V 
















9 
















1 ^ 











>8? , 




f§tv'-r";l'':5-'i;. S^'udvlhe #uBtfatftlon-c^^ you finished. Wrltfe ■^hes^;,;. f,^ 



i^S^ijrll^^ members of Mmt Xr aye, the onay'posslble-^n\imM|*fif|i 

^ that: oan be ^Addends if the/sufn is ^3. _ 

' ^- -^-.r ■ *^ ^ ■ \: ' / ( ' ' ^ ^ 

The'memVtri of set Y scre the' only ;posaltfia^ 
^ that can be addends if ' the/ sum is 7* "^^^^^ ;;■ 

(c) * Tht, members of. set Z are l(ht only possible ntimbef^s 
that -pan be addends .if tiie sxam is 9.^: . ; 



^ ."/seta of numbers 



niimbfers 



6. 



BRAINTWISOER; 



Use'yotir aniwer t© .Ixerd^se, 5 j t!0. ril?ai['-, • 



v.- 



(c) Y n" z 

(d) " X g y 



(e) X di J ^ 

(f) y'u z. 



"f I =-,««5>-*- w..H-!i 



BRAIMTWIBTER4 X ^s's Yo ur an swer ^r olBe & to f Ind^ 



T 



88 



;S8 




f"" i J S I' 

;.aSB^'^ If ' you know' 
' „ ' that 9 + - la 



1 



what' Bubtractlon 






^ j u , 



^ , faints do you Icnow? 



3/' If you subtt-ae^^ 0 from any number, whil^^^ iB^the/ra$ult^^ ^^^^'>l 



**r4';r ""'Hei^'/are ^Sdme Ideas in case you forget some faet^i*" 



Complete- these statem^ts I 
. (a)' Because 16 -'.e^-fi, . iS'- 7 



' I 1 



. *r(6')'^Becau8e 13 - • IS'-"- 5 «|" L-J^tT 

,(c). Because 15 - 8 =. 7,' 15 - 9 - ,' 
-^U(a)->-Be'tau8e ,.3^i.^7-»*f JI -.8 = 

. . • 89 



V 
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m 



Sit 



m 



m 



•to ':|'he ■ rigri'lil^o^i'V-ia; ■ 'on the ' 



pi Suppose we ad<a :!tv^o whole;;- .^r 
numbers and^n^lthe^;"nuirtbe 
Is 0 * Wt ge t a , sum , Th& ■> 

df'- the , 2 numbers that ,w©^" - 
added , . The sum is a number' 



to the right of e;! 
the two numbers on the , 
nuniber line . 



' "3;^ is. lesi jtihan 9" "becausa ' 
}f^B ;,pyip/mdd , , thb; number; ^to^ > . 



3 ' to • g#t 5;v as ; the sutn'. 3 
. VV'.i ■ " , 
,is the. l^t of 5 ^ on the 

nutaber Klne. We write 3v5 

an.d^„rea(ji :lt,;;,'' 3^- ; 

':bhan 5" - U: ' ' - \ ' 



: -..-1 -.^^^ 



...4;. 

























•i;;^r.•S;•.■..v^^^^v•;>S^.•.,•.,■^^4' 
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^■iili^-ieriterideB' ■ suggested • -tf re 



ggesfis:; the sum. 



6 +'-5 



11', 



J 



V Exero Is s Set 11 




^^"ft^ Dpai^/a prayf^ouj^ed .lines 



to iugg^^ti l^hia m«hematloai;iantiehqe, 3 .^: 9 



ilways iarger thafi/al tHer..aaderid.? 



'No' 



^'glve an 



% . 
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i^i^^Sl'f (e)' Canj'itn unknown addend e\^er be ^qual to/the sum? . 
V.,." '2 (it) ^ How 'many units ^ust be ' srfown on a numbel^ line &ov 

you to- picture this matlrematica-l santegca, ^ 

■ ■ . ■ . • • . ■ ■ - * • . .■ ■ 

12^ - X 8? ^ ^ ; ; 

(b) Draw a .numbe^J,lne. ^Use curvft-^to ^uggesj,^ 12, 



the number, represtnted tar^ x,* ~and ^8 If 12 - x = 8. 



\, "Draw number lines. to suggeit each of these mathenfltlcal 



(a) 4^ + - n 

^ ■ . (b)^ p.*+ 5.= 9; 

V , (c) 8 I p - 11 



BRAINTWISWRS 



, 7. 



How -many- unlti. must be shown; on' a number Idne to ■'picture^ 

this mathkmatleal sentence, . l40 - s = 40? . 

How many; units ; must bb show^' on a number llne-tO .picture^ 

. ....... ' . "i \ ■ - :. : ■ . ^ . V .- ^ . . . ..." y . .... ■ . . .... V . 

this mathematical sentence, ' p + 17 ^ 30«' . 

, ■ ■ ■ ■ ■ ■ ■ I, ■ . .; I; ■:[■■■■, , '..v> ii-, , ■ . ■ — ■ ■ ■■ 

How many .units" must be shown ^^n a number line- to pictur e ^ 



this -matliematloal Sentence', n - 29 ^ 13? 



^^^^ 



p.- 




;^;^,V^{='^;'.|^ ==13-8? To ansvTer, i^'Wh^t ^ftiimbet'X , 

rv-t5: ik^^-thiivmimow^ n in n + 8 ^ 13^" can 3 

'\":,;!»^jhat^ number ^ to 8 * i^s 13?" Can you also thkilL ^ 



:.ij2.,?^_'^Tairlth^ operation to use to answer^ "What nutjibep , 
,i the unKnown addend so, each of these mathematical ^ 

^ ^ aentendes is true?" In each^ tell whieh numbers are 




addends and which, is the sum-. Write your arfi«eri 
Itke this: (a) * n and 7' addends j 1^ ^pum 



(a) n + 7-- 18 



Cd) n - ^36 - m 



(b) g = 3,649'- 1,856 (e). s +'824 - 1,7^6 



(f ) q - 7a8 -475 - 



U) p + 364 - 9S 




a. 



0 I t 3 ^ 9 6 7 i 9 10 II J2 ^. 

The above number line suggests^ 12 - ^ 8 12 - 8 ^ p < 

_^Boes.4t. ftlso suggest B + n - 12? Tlo* ans\/er, "What numb©:[?^ 

is the unknown addsnd n in 12 - n ^ 8f", can you thlpky^.!; 
"What number added to 8 is 12?" Can you _ also thinks --i 

^^^^^g._^^_^^^^_„g ^iL^.^ — — — L.^ 





Of . these,, ma tbemat ,1 cal.. sen||n|||^ 



( c )■ 20;, - ;p = ;9 ^ ;-:;;:nit)®^"nr"|5 



^^'W<>^^-<i» ^i4^yii>i!a^ tj«4w^£^s44h#JK!?i^i^-^4^^ 



■ 5. 




6. 



I" 4 5 6 t 8 t^i l^ 12 
The above number line pl&turea n m' 8 ,+ ^. Does It 
also -suggest n - 4 = S,? ■ Also n r § =^ Also '4 + 8 = n? 

Tell the operation to use to atiswer^ "What number is the 
^ sum ^o each ot these mathematloal ientenee^ Is. true?". 



, (a) X « 

; (b) X = 10 + 6 



(c) y - 15 = (o) :^;:J^^:8■ 



7-. Write four mftthematldal^^e^en^^ each 
picture. v_ / 

- • (a). . , . • . ■ ■; ' 





\ ■ 
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V s,' ' ^*■^l.- 



^^5:Jri:re^]^l|rath6ii^tt^^^ 'ii^Stit^nce teai which ^nunibers are 
;i't-v '* ! Wd^eSab^aiid .Which number is the sum. Then tell what 



■ b^*|r4t^dn you would use to find the number that, p 
^"represents,, (a) .is done for you. 



^.iV5l\--fa-)>.i'p « 13 7 



p and 7 are addends, 13 is the sum. Subtraction.' 



(b) 


P + 800 ^ 1,7^3 


. (s) 


.813 






' (c) 


67 -htp = 136 . 


(h) 


■ 64f 


- P -.-76 ■ . . . 


- - - . • 


- . (d) 


p - 76 =^113 ■ 


(1) 


320 


- p = 106 


■ - -. . f ■ 


^ (e) 


p - 39 - 206~~ 


: 


P' - 


4oJ^ 630 


6 


(f) 


p - 411 - 247 











g. What number does p i^epresent so each mathematical 
\ _ sentence is -true? : . ' ^ 



(a) 10 + p - 30 

(b) 0 - p = 0 



(e.) 0 - p"^© (e) p - 15 - 5 

(d) 10 - p =10 (f), 15 - P - 15 



_ M 
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ex'erciae ' 9 l9 -pr 'not a counting^,: 



~ — T": — ' — r 

.it<-,."e.=! 



:f^t;?^;.^="^* x^^'^^lir <(a'>%^!H^^^ mathematical sentence "usIm n, 12,^ 

.(b) Writ^ another mathetnatioal ^eqtence' using ;ni - 

and 15. n Is a different number than in^ ^ 
' / ''^T ^xerclse-j (a), . ' ^ 

12, Is there a whole number to replajDe n- Bp each of theae; 

: . «» , ■ . . : . ■ . ^ ^ ■ 1., ■ ^ : ■ ^ ■-■ ^ -' 

mathematical sentences la true? ., . ' ' ' ' v 

(a) ao n = 30 (b) n + 30 - ao^/ 




How. did .th^ of two sets help us understand addition? 

/!; -^v HoW did^ a jset ^helE. us understand 'iub^ra0 

NbWi let us see how we can use thepe ideas tq hp3.p, us 
V : answer questions i^j story problems, 

.l--^-Here- -Is lem - 

N. nick caught 4 fish. 
Jack caught" 12 \fish. 
' Picic gave his f^s^ to Jack, 
Then, how njany fish does Jack ha-ve?* 




•(a) Is the .set of fish that Jaok now hasj the union 

. of two .sets of fish? 
(b) Does this mathematical sentenoe fit the problemi 

. 12 + 4 = n? Why? . ' 

.Does this mathematical sentenoe fit .the problemi 



■^^ — ^^-+-i2"=~n? - -Why^ - ■ — — — 1— 

(c) Now Just think about the mathemat leal sentence i 
'l2*+ 4 =s. n or 4 + 12 ^ n How do you -find n? 

(d) We find' that n = l6. . ' 

' H^^ani ^^w^ question In our problem. 
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6~^ Qt^ ths" girli;' were b sohopl :*How m 

.... . ........ ■ ; ,^ • i . ' ■ . ■ . . _ ■ ■ ;■■ 

not ff'onL'hir^ SQhool? ; ^ V , . . 



(a) . Is the set of girls 
r . at Anna 's- party thf 

union of two sets? 

(b) Do we toow the 
number girls in 




one of the sets? 

(c) ^ Can we represent 

the number of the 
■ glrli In ^he other 
set by n?^ ' 

(d) Does this mathematical sentenQe fit the problemi 
■ 14 - 6 - n? or n + 6 ^ 14? / 

:(e) What operation J^o we use to find n? ? 

' r ^' = , . y ^ . . ' . . ... ...... ^ ..- , 

We= can now. find h ^ 8, . ' ' * 



^^SriWngT^ 'TfiiyTHel^^ bHow -number relatlonshlpi 

°|ti a short form-, Hepe'is a way you jnay use a 
mathematl^^ saintence in solving, a problem, . 




Thtre are 22 Ghildren In a plass; 

0 of the children are girls* 
4ipw-many-are^boys^?^-- - 

> ' 10 + n - 22 



22: 
-10 



IS 



Thene BlM 12 boys in the class . 



V 



Writing a 

mathema-tlGi^l 
aentense^ 
we dould also 
write I 

n = 22 - lOj, or 
22 - 10 ^ n/ or 

n.+ 10 ^ 22 r 



Finding , n- 



Z! 



Anewerlng the 
question by 
writing an-^ 
answer sentenoe- 
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Use fche 

praGtload 40- minutas on Saturdaj^. How ^nany minutes.: 
clld; ihs praoiioe x>n /the, two days? ^ 



2* Mai^y read two book^. One book had 4s pages. The 
©%hfer had 26 pages* How many pages did she read 
■ : S In these books. ^ - 

^S"; Nancy has ] 9 arayoni In her box. The box will hold. 

' la, .How many more crayons . doe i she need to fill the box ?- 

■ ' % In a fish pond there are 25 blaak fish and. , 20 gold \ ^ ^; 

^4 ■ fish. How many fish are In the, pond? ' ' . 

: 5;^:::^' . Jim hai a paper route . He has 'delivertd 35 of hi^ : 
. . .V . : . 49 papers . How many more papers does . he have , to dellyer?^ 

. , ■ ^ - . , ' ' ^ w . ' ' 

^. ^^^ 6. There were 25 girls at a party* 15 of them were v 
" watching televlsioh. The others were playing,. How . 
; many girls were playing? ^' ^ . 



7, f. Jack; has 59 ^ stamps in two envelopes,; In one envelope 
there are 2^ stamps* How manyustamps are there; Iti 



t^e, othjer envelope 



9 
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201 words .qorreotly o^i another test. HOw/many words 
aid Tom'' spell correctly on both tests? 

■ "-■ = • ; * ^; ■ .-• • : ■ ■ . V ^ 

10. - Our auditorium was decorated with red talloons and^ 
-^—-—whlire balloomv '^ There were - 63- balioons -ln ajl — ---^ — ^ 

If ^ 41 balloonB were red, hoy many wepe white? 

11. At a^popoorn sale, 29 bags were ^ sold In one day. ■ . 
' If 12 bkgs were sold ih^the mo^nlrtej how many %ags 

* 'w^re' sold in^the afternoon^ ^ 




la: Da^ld walghB founds. His little brother weighs 

aO pounds, ' How many pounds do thej^^ weigh together 



BRAINTWISTIRS \ ^ ^ .r . .j^ 

^^^ ^ Thera ar©/ .20 pupilsMn ^ elass . The ^a^la^s has ^ Just 
two* ooff^^ to plan a pap;ty. The refrestiments v 



^omSittarSas^" 7^ ■ 
^ mambajps. Jarfes^ Mary^ and Bob are on^ both oommlttee 

How many pupils are on justi.one eommtttee? 

How ffiiiny 'pupili(, are on eithW one or two oommittaes?^ 
■ "How rWny p^ tiie dlass are not on any eonmiittee? 



^^^^ 



For example, ^£^'foum\ dime, * He last that; dime, * /( - ^ d-'""' 
*' , -^^^Af: "undoing" ac tions. , . ^ , ' " , '1 • 





Doing 


Undoing 


1 ; stand 
2., ppen ^ 
3. jdresB 

aA^.-^ ^^.^ 


sit 
a lose 






5i ^button 







Givt soma Bsntenoes like thls'one which tell^about 



both* doing and undoing 




V 



, "Ellen open^s^ar book and then closed^ 

We ha^e seen that one action may undo another^ a'qtlon i 
This fexare lee widl help us to see if subtract Ing^ 
number will undo adding that same number; 



3. 



L " - 



(4) Think of 8, ,Add , 3 ^ and then subtrapt : . 3. ^ 
What is your result? 

Finish this sentenoe i (8 m' ^ ; " '-^ 

(b) Think of 10. Subtract 6 and then add rS* 
What is your result? 

.Finish this sentence (10 - 6) + 6 ^ . '-^ 
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t. ;7v'-'. 



.9- ^ 



J 





sltme numWfeP eacH ofc^ rV For extof?!^ 

. r -if wC'^stai't with' 9^ . ^ titeat add a," aftS ;;f ■ 
' ' then subtract :^ ^2, t^a ^resujt ii gj^^C^the 
,number we stafte'd wltli*,' SubtraGtlng ^2-^ 

: .. (9 + 2)^ - 2 - 9^^ ■ 
4|^^ - r . . Subtract Ing a number and adding that 
game, number undo ea^^ other, I'or example/ 



start with 5j than lubtraot ' rsr 

and than add ^3, the reiult is 5j th* 

m. \ . ■:■ ■ - ^ ' ^ . - ^ ^ 

vnumber we started with, ^Addlng; 3 } 
uWld BUbtra§rtlng can Write * 



106 , 



lie 



/^V . is ^ha i:tsul%^th« sajiie number 




(a) and Jb) 



■ (a);.. start with 8, add 2,. and--€hen subtraotf^2, 



: 2; is' the iame rjumber for (a) .and (b) 



bilbif? , V « ^ 

^(a) ;Start with 14; subtrast 6^ and then add 6, 
: (b) Start with! . 1^ and ^dd 0. ^ V 



S 



3. 




Is the result^ the sam& numbpr for ta) and (b) 

below . . ■ " ' 

= . ^ . . ■ . ■ ' ' * ^ 

(a) ; Start with, n/ add ^ 6^ and then subtraQ^ 6, 
y(b) 3tartl,wAh n, and add 0\ . , ^ 
(e)^ Is (n +f6,) ^ 6 ^ n ^ 01 ^ 

Writhe, mattfamati'eal sentenoee f.o^ (a); and ^(b). 

4). Stalrtlf wlti> 9, add . 5* ^ and then BUbtrfiot 5. 

,.-1. . — , ^ 

tb) ; Start wMh% 9* and add zero * -- 'r\ - ' 

(o) Ara thi'V#%ulti the same for (a) and (b)? 
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(o kr© ithe; the sdme for (a) and (b)? 



'■-TO 



6. 



I-s/fit' true that If you start with any. whole number 



add 



!t ; true tl" 
iP^, , the 



and 



result is that wholB^ winft^^r? 



.8, 



Qiva 'some examples, " 
7. V Apply the "undqln g" Idea to these operations., 

* UNDtf 

J / * , 5 + 2 r a 
• 6 - 4 + 4 ' 




Whfeit. operation is used to find n in each of 
these true ■mathematloal sentences? 



(fii n; ^ 7 • ^ : 

(c) 5 + |i = 6 
■(d) '..n + 2 s 43 

(o) , n - 32 + 65. 



(f-)----91--^-60-'='n-- 

(g) 75 = n + 31 

(h) 83 + ,81 = n 
(l) 126 -•100 - n 
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10 A^^^AINTtflSTlR; The mathematician calls 0 the IdentlW ■ 

e lament f oi? addition I What 1b the meaning ©f Identity? 

" ' : ■ .: ' /■ 

" ■ . What do you thl^k IdeMity elemant Poj* %ddl ton means?/ 



11* BRAINTWIST^s (a) Two numbers to be operated on Itre 
8 ' and (10 - 10)1' The operation is addition. What 
^ Is t ha result? / v / 1^ 

^ (b) In exerclie .(a) if (10 -10) is replaoed 
> by r 0^ what la the result? 

^ (a) 'Tftrp who'lB numbers to be operated on are a^^w^d 
■/^ ^ (6-/6). The operation Is addition. What Is' 

/ i the result? ' -^f^ 

■ . (d) Two whole numbers t6 be operated on are m and 
. . ■ ; (n * n), J^^^^^^eration Is 'addition..-/ What is ..- 

■ ■ ' • the result? 



IS. BRAINTWISTER^ . In exerolse 11, repl&ae tSf word 
^ ^ addition by the. word subtrabtlon . Answer eaoh of 
^ the four parts of exerGise 11. 



Then sol^al - * ^ ^ ' " ^ ' ^ 



The boys atf»^ 12 ^ x)n their way 'to the pionie* How 
" nmny were lift for th^ picnic? ^ , , 

(b) - ^Peter 's mother had to h^ng one doizeh more' , - . 
podkias for the class picnic. How magy cookies 

V, wereVthere for the claee? 1 . ^ ^ <^ 

(c) ' Show how the operation of 'exercise (b) undoes ^ 

the operation of exercise (a) by use of a , ; ^ : 
f ' ■ mathematical sentence. 

2» (a) Margaret has iS addition ©Kercises to dov Her 
: ^ teacher gave her 3 more exeroises, r y-. 



(b) Margaret 'does 3 exercieee* . ^ 

(^ol ^how how the operation part (b) - undoes the 

operation of part (a) by use pf a mathematical 
■ sentenae* ^ ^ , . 

3^„^(a-)— Jon^had--r.4it5 -' in-t 

the summer for swimming lessons, 

(b) Jon earned $ 20 and put It in the bank, 

(c) \show how the operation of part (b) undoes 
the operation of part (a) by use of a 
mathematical sentence. 
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Think; Of' th© set Of the first '5. whole numbegrB: 



( a) ^ /Add any 2 : of these nurt^er^. You are permitted , 

■ ' = V t numbers to Itself. What ^ 

' ; numbers do ^ou get for sums? 

:vj X X^) Is each of the sums in Set A? , 

; ' . (d) ' Why 'mra the other sums no^ In Set A? 
'2p \: Suppose *you. havi * just the numbers in Set 



S - [8, 9. 10, llj. .. 

Find the sum of 'any two numbers in Set S, :Are any of ' 
* these sumS; members of Set 3? ^ ' i 

' : " Is :Set S closed under addition? ^ ^ ' 

3* .If/two whole; numbers 'are^ added, is the result always a 
" . whole number? Try Borne examples. " ■ , .. ^ 

^.4, ... = Jf two whole numbers are subtracted^ is the result always 
' [' . " JL whole number? Try some examples. Do you somitlmes 



get a. whole number? 
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' " ' the, set ©f .whole numbers Is closed under flWditlon,,, 



-b^caure there l4 not always a whole number to^use as the ... ^ >. 
- oithe^ addend. ^Th6re is . no Whole r^umber n^ so that 3 -.- 5- - 

This means th^t; the set of whole numbers Is not closed, under ■ 
::p "subtraot^^ . 

EKerclse Set l6 

: 1. Pretend you toiow only the set of. even whble numbers. 

Write- a few of the members of the set, ' ■ \ 

(a).^* Choose six B#lr9 from the set^. . Add 
' . ^ ^: :■■ . thfem using a foWi such as shown, at . .26^ even 



the right- '(Remember that you; can \ 1^ ^ven 
use only Vt he even whole' numbers .as ^ ^ 40 . even 
^ addends; ) 

(b) What can/you say about the sum for eaoh addition 
.you ti'led? . * \ . 

(c) When jrou add two even whole numbers do you expect 



' to gat a sum whtoh Is always odd? Always ay en? 
ill - ^ Sometimes odd and. sometimes eveti-? 

,^^^^'%d) How many pairs of numbers did you try?.' Try enough 
^ '■ ' 1 * ' _ ■ ' ■ . 

A pairs sp^thaj you are sure of your answer in^^Cp )*\ 

(e) . Is the sum of any two even whole lumbers a jfiifiber 
in the se^ of even whole numbers? Is the set'^ of 
even whole nuribers closed under addition? , 



J^'V^ii'V..- . vBRi^lNTWiSTfi^ to, 3, 6, 9, 12, 15i -l8, 

,f£v'; '1' all pairs of Set A such as 0 and , 
"T!'- 1; .3;/ ' 3!/and. s "3^ ' 6 and 9i and 30 ^n. Think of the lium 

Qall this set of^sume Set Write ^ 

^< . -iet = B. Is every ifiember of Set B a member of Set ^A? 
^ 3'. ..Think of the set of odd who le^ numbers . Write- a few 
members of the set* 

(a) „ Choose six pairs from the let. Add _t hem. Use _,.c.^L..,^^lU 
a form such ai ihown ^^at t^e 

right. (Remember that' you ^ . 

^ • can yse only the odd whole ■ 
- : .^humbers as addends.} . V 

(b) You have only odd . numbers in this set. Is there 
a jiumber to use for a sum in each pair, you choose? - 
Is the sum an Odd Whole nunrtser"? ^ 

(ai When you add a pair of odd numbers^ dd'you expect 

to^et a result which is always^ odd? Alvmys even?^ '^^^™^'^ 
^Some times odd and sometimes even? . ' - . rr- 

(d) ^ How many pairs of numbers did you try? Trf enougK :^t:X 
^ ^ pa:irs so that you are sure of your answer in (a)* 

(e) Ii the sum of afly^two odd whole numbers a number p:..;. 
Within the set of odd whole :^iimbers? Is the set 

' . Of all odd whole numbers eiased unier addition? 
4V BMINTWlSTlRt Sat A - [1, 7i 10, 13^ I6, 19, 

^^^^2i,^^,^)LThlirit-^£l^some_ pairs ,Qf_ Set ^A_^iuph_as_J_and^4,__^^ 
H ^ and 10, 7 ^and 7, and so on. Think of the., sum of : 
V each pair. Call this set ofVsums Set B, Write Set ; 
Is any member of Set B a member of Set A? Is Set A closed 



-113 ^ 




^^^H^fc^^Ma^J^u'^toiow only the set 




^-^^^^^^^,^^^*^..>,.^^_.p^py an<i f 111 in/ wharaver 
.< .J , possible, the addition 

■ (b) • 



ohart at the right. 
Did ydu fill in aaoh 
space of thb chart? 
(c)- If not,. why .not? 



+ 


1" 


^2 ' 




Sip? 


1 










2 










3 






















2, 



Pretand you icnow only the sat 
of numhers C 6j 8j 10^ 18, 

(a) Copy and fill iift, wherever 
r posElbla, the addition ' 

chart at the right. 

(b) - Did you fill in eaoh „ 

space of the chart? 
(g) If not J why not? 



If 





t — j 

+ 


6 


8 


10 


la 
















8' 












10 












12 ■ 












14 I 













■=1=14— 
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HCH*]^-!^ .exercise 
(S) In exercise 
(c) In exercise 



the; sejb^alaieii un^^ 



is the set closed under addition? 
is the set cldsed under addition? 



1^ 



-111 
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study the matJiematlcal sentence and decide what - v^^^ 

^^,^^:.^.Qpe^ation to u^e. Then^ carry out the operation. /„ ^ 



Write 



,1 , i % 



an answer sentence to explain that your answer 
from the operation is an answer to the question in the 

Example "!. ' ^ ^ 

Jack has ^38 stamps in his collection. Bill -J 

has 326" stamps in his dollectlon. Jack has ' 

how many more stamps than Bill? y.-'M 



During the -sum^nar-.the Smith ^fainlly- -traveled 2,1^0_ . 
-^^ """^ " " !f [i i Bg^on^haiT^^waY^o-^YeaiQwstQne-Parkt— Thay— travel,ed 
2 J 037 miles on their way home. How many ml leg did 

2, Margaret hag 'read 113 pageg. Her book has 2^7 

■^^^^'^^'^"^"^^--'pages; How manymore pages hag she left to read? - 

3, The stone family car has ^traveled; 12,5^7 milts. 

. The Brown "family ear has' traveled^' 117325 "miles; ^ ' 
How much fartKer hag the Stone family car traveled 
^fy'Jsy^ than ^ the Brown family car? 
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hundred thlrty-threef-^t%^^3 



hundred^ 



v-^t^— v'tj^^.-^---:^!^^^^ Mary has just iDegun her collactlon^ ^. 



How many buttons do Mary and her mother rr.V^^gl 



^Ji^^l ■ li: 'J ..(te 'Saturday, 1,462 'people b^ht tickets for the 
t\MV:'>''- Little League WorldL Series games. On Sunday, 2,526 ..'f ' 

S^,iiijL.'_;.people bougbt^ticketB for the game. Ho^ "^"y .^l^^^^^^.t^wig 

fe:r;;';r\, werevbought for the games on these days? >i 
,4 r • ' * , ' ' 

8 Helen was bor^ in 1950. How old will she be on her i,, -^^ 



birthday this year' 




1 




^'yjW^^^^^&mmi^^-the aame time? 




' vS'''f5'?TOi^:^^^ add * -13** and 5 and get l8. We have 



f—T- ill 1 > iiu ui II *«f>»yT-^*^^-«A^Tifa^r. j^T!.fr«w;f., , ^ — ..z....^,,...-,^.. .. 

" / "3?fiiB^'^^ three numbers .5, 7, 5. How 

v^;^/^:mah3fciiumbers did we, add at any orle time? : 

p;i-^}:i'l(Q) "Wa can also write 6 + (7,+ 5).^ This means we 




"^^ilT add " 7 andr^ 5. We" gat" 12. ' Then wr add T 

6 and I2V — : ^ 

.., _ __ , • 

(d) Are the final sums in (b) and (q) the same? 

li ir ' ' ^ ' \ — ____ 

J/''-': It is not possible to add more than two number© ^at- a time. 

we have more than two numbers to add^ we \ must group .lust 
^t $fyo numbers. For example, if we want to add 536, 451 j and 
Iibn6l2,. - Wi 

^ftadd 536 and 451 and then add 6l2 to thi^ sum. Or w# can 



fadd 451 and 6l2, ^nd then add this sum ta\536. Wa could 



Sprite. '^(53"6 + 451) + 612^ or '536 + (451 + 6ia) 'to ^hiow how 
f^5V?we add, the three numbers . 

^%'/ -^ 'in the example at the top of this page we taust add Jvist 
;i:;;Lti?Q,.riumbers at a^- time. Wt must group Just two- ^umbers together, 

- ' . . (6 + 7) + 5 - n . 
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ERIC 



ERIC 



,'-■'1* 



f|;c^:r- NThe 'parentriibfles maan that we are grouping the ^ and 7 ^, • 
?rT;rwC'';:v'M one number j ^ - 13 . " Thtn the -sum ^ ' 

is' ;i3 + 5^ or_ 18. We could write 



V 6 + .(7 +.5),. 



fe:: This' means we are grouping the 7 and 5 and we think- of 



i- 



tlhls ms one number,- 12. ^ Then the sum is 6+12 or l8, ^ 
^ (6 + 7) + 5 and 6 + (7 + 5) ^^^are e^Gh names, for the same 
"nuStiar^r^lSr^The-w in^hlch^-we grouped the numbers -dia^-ifsot^S^s 
change the pum. When we group 6+7+5 as (6+7)+5 
or as 6 + (7 + 5h, we are using the aaaociative property 
far addition* We must group the numbers by twos slnct we 
can add .just two numbers at a time . 

2. the" Issoclatlve property for addition to . _ _ 

* ^ * * " (t^+ 2) + it - n . ' 

^^.'^...^^^ J^^ . . . , , 5 ^ n ^.^.^ . ^ . ^ Jjk.,^^ 

■ 9 - n ' 



3 + (2 + ^) - n 

,3+6=n 
9 

Find each sum. Use the assooiatlve property for 
addition as was done above, . 

— -(a-)- 2 + 1 + -5 ^ -n ^ — ~ ~ 

(b ) 6 + 3 + £ ^ n ^ 

(c) 8 + S + 3 ^ n 





op^rat:l,on; 6% (? + 5). 

^i, _l ,i . f J - . \ 

^:i^,ifvi-' two the numbtrs in adding 



'^'V.---(a-)AWhat of (6^+ 7)'+ 5? 



7^^ 



(b)^ What l9 the result of 6 + (7 + 5)? 

(^). ,Is. (6_+'7) + 5-^=.S_^+ (7-=+'.5)?. - 

ft 5.' (a) Is (3 + 4) + 5^3+ (4 + 5)? ' ^■ 

(b), kvm (3 + 4) + .5 and 3 + (4 + 5) different 
names for tha same .number?, ' » 

. (o) v in/what w (3 + ^) + 5 different from 
. 3 + (4 + 5)? . . - -\ 



. Adding of three numbere muet be done 
two^^^itape. You may add 63, 2^,^ and" 
Q2 m either of two ways if the order is 
net- changed, . ' 

(63 + a4) + 82 - 8j + 82 ^ I69 ^ 
^ 63: + (24 + 8e)'-.63 + 106 ^ 169 
The sum Is the same even if we did 
group the addends differently* 
SOj we can write- 

(I3 + a4) + 82 ^ 63 Jai^^82)^-__ 



121. 



Ib ^he sum the same using either method x(a)-' or (b)? 



J^te^uplls like n^ethod (b ^ bettei* when t ^ ^ 



Without paper and p^encll. Why? 

3, What property of addition Is illustrated by 
4 + (1 + 6) - (4 + 1^) + 6?. 

4, What properties of addition are Illustrated by 
(3,+ 5) + 8 - 3 + (8 +'5)?^ ^ ^ 
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'and mathematical sentences to 




Why? 

the coi>rect wordSj 
complete this iCdaart , 

number*. 









7. 








•T .9. 








11. 




12. 



^Rameinbeibptlmt..,mmitfi*al3 in parentheses name one 



.Operated On 



87, 56 

(8 +^6>/ ^,5,, • 
11, (9 + 65 
(6+5), (8+4) 



27, (8 + 8) 



Result 



19 



11 



Operation 
Used 



Subtrastlon 

Addition- ■ 
Addition 



Matheniatioal 
Sent I ^; 



Write + or' - in each t^lank so each aarite 
{Ij^^{l^l_B) _ 7 -13 ^ ^ 

(b) 13 ' (8 6) =^ 15 ' N 

(c) (42 6l) 52-155 

(d) . 54 _J_ (38 ll) = 5 

13. Wrj.te parentheses to help you do the|e. 



(a) 4+6+19 

(b) ,.11+9 +.25 



(c) 17+3 + 29 
, (d) 59 +'i2 + 8' 
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pj^' a--;t''^vV'Wyyt^j'''":-sExerelBe Set f 20 



r^'^'s^;4*^4 ,^.Seineiof4l^he/pr,Qpei'tl©^ that .you have studied are revlewa'dr. -"^ 



^^^^^^^mXi^^m^vT' the 
&^/,^?Iv4Ji^^^ is' that whol 



fropferty Stated fo r SubtraotlQii 
1. (b) If 0 Is subtraoted'- 

from a whole nuitiber/^ths^'^-'^:*^?^ 



whole 



result i^;*;tha-t whole 



>' : — 

^«^U44k*^ whole - 

^fjtVlt'"'/"''!^^^ added J the 

jfe Wsult is a. whole 

<< ^ 



number. 



' , . number . 

3* '(a) If , the order .of 



(b) If t WQ^ho le-- numbers- ' ^ 
are subtraote^d, the result -..^l.;). 
~lB a whole number. ' ^ '"T^^'^ 

3, (b) t.he order of 



adding two whole numbers 
Is ch^n^ed,- the sum Is 



'J 



undhansred* 



subtracting twe.wh^^a 
l^umbers is change tf^ ^he 
unknown addend is^' uaohanged, 



4. 



Pin 




n so-^aph mathematical/ sentenee is *true, 
6 4- n .= 6 4^ 91^., ^ ^ ^ ^ 

(b) 12 +'V ^ '1^' 4 l^^if ' 

(c) n 4g,;r . 

(d) (a+. 8),+;|:.vi^.^rf: (■9. + .4 _ 

^(e )-*^(T2 ^8 )— -s"^^ *T (8 --~3r)^ = 

(f) (3 + 5) + (n rf- Sj •= (6 + 2) + (3 + 5) 
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^Ite, the^ letter which l3 besida each 



sentence 



^SL^i^^Ci^^ (d) ^l8.+ 6 = l8;JX^i;r>^^^,.^-^:^/' , 



(c) 15 + 19 < 16 + 19 (f) IB -I- 6 < 18 +' 7 
„ „ (g)„ ai8 +, 394 = 493 + 811 ' _ . •.; • i 
• (h) 118 + '394 ^ + 118 >j 



iV-f-^j* -■■ ■ '■'g| l ^.^ .-'-v^r^ 



(36 + 75) ^+ 19 ^,^19 + t36 + 75V; , witlib^ t adding t '^'-^ 



the mathematleal sentence la true ^by. using the 
commutative ^operty for addition. Do you see that 
(36 +"75) and ig are the two addpndB?^Te^l which^ 
property Is llluitrattd In each,^ofltriest, 
"(a) 2 - (2 + 3) + 4 



1 U 1 



(t)) (18 + 19) +; (39 1 12) « (39 + life) + (18 +vi^'j 



(c) 


(8 + 


9) +. 6' = 


6(+ (8 + 9) 










(d) 


(8 + 




{f.f 8) 6 


(e) 


(8 + 


9) +^ f W 


fe'+''(9 + 6) 





I, -L ^j O - 
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the correct words, numerals. 



'seritences nfe^ded to conipiete tKls cha;7t. ,. 



* ' ' O perated On' 



20, {ho, + 30) 
(30.-^3Q).,-^(J*0„,-. 40) 
iS3- - 61')^ (-199 +1). 



Result 



Operation, 



Addition 
^^traojblon: 
Addition' 



MatheniatJ-cal^ 



do the addition^ ; 23 ^ 19 1^ iifc * 
jjltl^out paper_an penoili*^ See 
the-*box/:on the >rlght..,v?Wlte ■ 
.w' parentheses^ to help do 

£i.V^i;>:.i/.:u:::(a) 12 + 



&-+ 16' 



(b) 87 + 8 + 92 
(e)° 18 + 982 + 767 









-'■-,23 +19 +' 


11 = 






23..+- (19 + 




n 




23 +. 


30 ^ 


n 






53 - 


n 








■ ■■. ■ 1 


'"+, 17 + 26 






+36+14 







»|F.J|f.V.1<mWti4 









„ , . _ _ ... , ^ 










■ -■ \ . - ■ ■ I . 

V; ■ . 




i ■ . • ■ = * . 


,1 ' 










* 
















126/; , — 


* . i ■ - 
■ ■■ ' . . ' ■ ; e 




^ ' .ff 1 .'1 




. "-/g.-J " ■■ ■ . 














— ■• • % : . 
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12. Find 90 tha^t each mathtitiatical 
'santene# 1b trut. Be eartful. There may be no ane^er, 

' 4 . one answer j or even more than.^ oht' answer, 

■ (a) (3 + 2) "+ a - n' ' (f) 3 + n = n 

(d| (3 + a)^ n ^ 8 (h) 1 + n J n -h 1 ' ' 

" (d) 1 + n ^ n . , (l) 7 n = n + 7 

( e ) 2 ^+ n = n ■ 

13. tfoes (B. - 4) ^ 1 ^ 6 - (4 + 1)?' Why? ^ 



14, : Boes (6^'4) « 1 = 6 --(4 ^ l)? Why? 

15, ^ BRAlliTWlSTERi Make up two examplee lllte exercise 13 

and e.xeroise 14. Which one is true and which m& Is 
false ? 

:i;6r^^' BRAINTW nmny^ counting numbers are^reater ^ 

tten 19 4i.nd ^^less thari 25? Is n ^ 25 - 19 the 



"Gorreat relationship for this problem? 



Z^'' ' ^ Exerolse Set 21 

Write a quAfetlon t^^t requires addition for each^^f, 
txeroiseB 1 to 3. . 



1. Tom and Bob were collecting old clothesv f ar^t)ie :^hu^^ 
; drive. Bob worked^ for 45 minutes pn Monday and 30 

' minutes. on '^esday, 

2. Tom^'cal^id at ' 12 houses and Bob called at 17 housee. 



' 3V ;BolD ooIlteGted; IS- coats and .21; ■' drassei. k - -.; 

; V f ij. question that requires Subtraction for .gi^ch , 

V : : V of the exercises 1 to '3. \. . , ^7 ^ ' ' 

i V V the exercises $ through *7 , writes- (a) : th^ 

/^^ (to) the mathematioar santence j / (c) 

r ; ,t^ Arrange your^worVc in a Qhart .like' this. \ 







Muinbers i-'- 
Oparatecl On 


Mathematical # = 

Sentence Result 












7. 




5- 


How 


nMoh less than a 


dOEen is 8? . 


' ; 6. : 


Bob 


had a ool'ledtiori 


Of 37 toy airplanes. Qne day 



he^fould find only 23. How many were gone? 



7»; . Five of the" a&rw^irls on the playground went back 
. early into the sohool buildJLng. How many remained 
on the playgrburid? 
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ircise ^ Sat 22 / - " 

i;ivr Study this: (ff - n) - 1 ^ 6 - + l) 

: . (^y W largest wha It number h pan be? 

(b) What Is the 'flmallast whel© number n ean be? 
^'■m (o) Find all the whole .nurroerB n can be, 

■ 2. BRAiNTWISTERs Tall what whole numbw n Is so that 
■each fnathemattldal sentanee is t™e. Be oareful, , 



.,y\ answer* . . s . 

(a) n> 1 ^ 1 - n : (d) n + 50 ^ 50.+ n 

(b) n - 10 = 10 - n (e) n^n-l' 

V " (c) n + 6 (f) 10 - n ^ n J' ^ 

\ - ; Exerolse Set 23 

; ' . * BRAlNTtflSTER SE^ , 

Pretend V©^ haVe two aetaj A and B, Set A ^has 8, member^, 
S^^ B hai 5 in^mbers. The Interseotion of Set ' A and Set B 
Is Set 0, .Set C has 2 members, 

; a, -" How many members In Set A are not In Set B? ^ 

Hfav^ many members are in Set B and not in Set A? 

■ V';^. are In the union"^ Set A - and Set B? 

V ;5.> Write the mathematiaal sentence frpm which y^u got the 
.answer to exeralse 4, . . . ■ 



H^ettnd yoM have two latsj D and E* Set D has 8 membari/. 
Set. E has 9 members. The interieGtlon of Se^t D and Sfet 
E ' Is Set ' P. Set F Is an empty set. 

6, . ■ Iteka a drawing of these Intarseotlng sets; 

7^ How many members in Sat D are not 4n Set E? / 

\j. ' . . • ' . ' ■■■ ' ' , = ■ ■ ' ■ = = 

8. ' How many members In Set E are not In p? 

9, How nmny. members are In .the union of Stt and E? , 

10, Write the mathematieal santenoe f roin whloh you got the ^ 
answer t6 ^xeroise 9. 

11* SUPER BRAINTWISTERi At arant Sohobl there Is a 

Matliematlcs Club. /The member i of the club are also ^ 

members of certain sets. The members of- Set A 

have read the magazine j Popular Mathematlos / The , 

members of Set B have read the bOQkj Mathematlos 

1b Fun . The members of Set C have read both the 

book and the magazine* Set A has 6 membersj Set B 

has o 5 members J and Set C has 3 members. 

(a) Are all members of Set C also members of Set A? • 

(b) Are all members of Set C also members of Set B? , 
(o) How many members of Set C are also members ^ Set A? 

(d) How mkny members of Set C are also members of Set B? 

(e) the interseotlon of Set A arid Set B has haw 

' many members ? , ^ . 

r 

r (f) Make a drawing of the intereeeting seta, 
' ■ ..■ (g) How many members are there In the club? 
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^\ ■ ', - . Chapter ^ . 

■ " ' ' ' PROPERTIES OP' Min,TIPLICATION AND DIVISION 
ARRAYS 

■ . , Exploration 

^ " John went to tfie loe cream shop to buy cake and loe cream. 

'.'r: /The: shop sells 3 klndu of oaks ^ ' chooolatej mangel food/ and 

ooGonuti^-and =4 flavors of lea creamj vanilla^ choooiate/ 

strawb#r How many oholoes of one kind of cake 

V and one kind of Ice cream does he have? Copy the following 

: headings on the chalkboard 'and make a chart of his choices* 

^' VaniTll Cfiocolati Strawberr^ Gher^ ~ 

. . Ice Cream Ice Cream Ice Cream Ice Creams 

Chocolate Cake . 
. Angel J*ood Cake ^ ^ 

Coconut Cake V : ; 

^ Use the chart to answer ttieee queetione, ' . 

How many choices does he have with 1 kind of cake and 
4 flavors of ice cream? , 

V' How many choices does he have with ' 2 kinds cake and r 
4 \ flavors of\ Ics-' i^eam? w ® : ^ 

How many -chdicfes does ht have with 3 kindl ^ of cake and ^-f. 
4 kinds o^ .ic,e cream? ' . , ' - 

Could we make a chart of his choices without using the * 
woi*ds cake and ice cream and letting dots stand for the choicesT 
Would the chart look like this? 



If peppermint ioa oream were mdded to hig choioes of 
flavors of ioe cre'amj. how many choioes of three kinds of , :■ 
cake and five flavors of lo© cream doe b he havf? mke a Qhart 
td answer the question* , / V 

iMake other oharts to. show that John has ^ 6 choioes of > 
Icte cream flavors, 7 Ghoioes of fice ct^eam flavors, 8 ^ r 

^cl^oices of ice cream flavors, 9 choices of ice cream flkyoM 
From these: chartB what questions can you answer? How ar^ the; 'v^^^ 
charts alike? How are the charts dlffereht? Can you; use ^e ^ 
chart t<^^hswer air the qutstlohs about John's; choicfs^ Vj ^ 

— — ^:0i^i;_your'~chart-look--4ike~this-?--.--_^.--™ 



This chart ia called an array * ^ It ip an orderay arrar^ement 
^Qt objects in rows . and cplumn|,^ v In this; arre^y; 
rows and 9 v columns . There are. 27 elements in the array. . 
What arrays are shown below? ^ v 

(a) ' ■ ~ M 



« ■ ' • a. . • 

How many rows are in array (a)? 
How many columns are in array 
How many rows are in array (b)? 
How many columnB are in array (b)? 
How many elements are in eich array? 



WyQ-'j^yg;'gig'^n^^ array can be used to show al^ 

""'^matchings^^t ©n^^ with another. Arrays are useful in 
.'other -situ^j^bns* Some satii of objtots are thamselvas 
' arranged'lAJ4i*^^y3* Here are som© examples: ^ \ = '^^.'-A^'^ 

\^ ' a) -eg^s Ir^a carton ; , 

/^ipanes of glass In a window or 4oor 
o.j, flats' 'in an auditorl\an . 

pleceB of candy in a box ' 
e) crayons in a box 




f; ) linoleum blocks on our room "floor L ©to. 
[^n you think of some sets of obj ect s arranged In 
^arrays to add to the 4ist, Of examples? 
' Draw an array of dot^^ which represents a possible 

' arrangement qf 15. .panes in. a ^w^ndow. How many panes' are 
there in a window whose pknes f ,k 3 by 4 array? 

■A- - ■ " -. ■.■ 




\ 

\ 



to help you complete the ta^lt. 



Exercise 



Rows 



ColiatinB 



2. 



Copy and fill In .the table, below . 



ExerolBt 


^ Rows 






Example s 






in 


a. 








b. . 
















a. 

















Example : 



j • » ^ p « s 



« p * 

c t » 
• t • 
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MAKINa ARRAYS 



■ I.- Draw an array that has a rpwa and 4 eolumns. 



For each of the following palre of -nimbers ^ .drat Laa^Egay . 
The first number tells the number of rows* The \ second number 
tells the-number of oolumns* Under ekeh array, l^rrlte the , 



\,^number-.or elements in the array. 



2. 5 , 2 



- , 5. 5 , 3 ■ ■ ^ \ 

.6^:':^4' ,;- 2 

8. Draw an array of 15 elements that has 3 rows, ^ 

9. Draw an array that has 10 elements and 5 oolunms 
10. Draw an array that has iQ elements and 4^ rows. 



\ 



o on numbers is a way of thinking about two 

numbers and getting one and only one niunber. When we think 
; ' of 4 and 5 and gat ' gO^ we call this multlplieation. 

We use arraysA ti^^ understand multlpiloatidA^ 



'.Where is an i^iirajf ^ whleh shows all the matohlngs of 



a';set of .4 elei^ht^;'wlth a set of - 5 elei^hts? There are^ 
20' ' iiiatchlngB. '"-^ 



Some Example s^ of thes# 



o 

€ 
3 

a 



matehlngs. are.: 

^ ^Q^oe ' a objects ae^^^^ 
- : needed to make 1 matchln 
■faTf^ to draw some ■©thir%'^ 
possible matc^lngs * ."-^ 



: ■ V ^e ax^ray give of the .TOthematloal 

sentence, ^ x 5^ 20* We read this "4 times 5 equals 20. 
We write ^the.number of rows first and the number of . ^oli^m's 
aeeond. 



4 X 

V 

rows 



■ 5 
t 

columns 



20 
t 

elements 



Exercise > Sit *'3. 



■ - •WritfV^the mathematical sentence which belongs with each 
of these a'^^ys* - ■ - 



- 4 



1. 


















V,. .-■ • 











2. 



» 1 .] 













'ii 














/ \ 










6. 











■I 'i: 
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USm. ARRAYS ^ ' ' 

. " ; Exercl'se. Set - 4 

' Each of 4 el8m©nta?y"salfcols. has A', basketball team of 
5 players, toa^'^arij a^pay vrltft^^ne'.^ot for each player. 
V-/ U&ing an array dsi^tirlbe the number of players . Write 

tfea mathematical santenoe .;. s:\f^h^t^'does this sentjenoe/ eay 
. , agbout the total niimber'^f.: players on the team? ^ .\ 



Make a story problem whloh eaahf of the following arrays halp^ 



— ^ _ — , 

to ansvrer* > . / 



,5?=.- 
* \ . 6 





4- 



:■■?■• 



• # c 



r " 6 Jhrea teams of Sole Sohool are to play . Thrae teama firom 



Qr^nt School are, to play. Which array a^bve. showa the 
numtirfei^ tff 'games thatf can be arranged if each Cole team 
pl^ys -^^ao^^ team jiist o^ee? " "V " - - ~- ~- - 



;r;tij;;'i/?^I ; Smith iff buying a bar.. The oompany offers tops in ^5 

r oilors and bodies in- 3 oolors. ^hioh array * above ;&how^ 

, . thg number of poeslfile color combinations? n ■ 

?.v' V^:,^^^^^^^^^^ tos 4*aoiasand 6' dreeses. Which array above ' 



shows how many matchings of dolls^ and dresses Mary inak^? 



9.' -^^^ pla^' violin and two other children play planp, 

■ w : > which array above showp how many duets can be played so thait. 
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..... 

_ lNSife''^mry"2^T-^€«iH^srand''' 5 'different colored bands. Make 



S-:i3i^i\^S%W"a^ra ways Sue can matoh htr watohes 



S^S'^X^^'^T^^^^^ "^^^^ array have?^ . * " ^ . "'j^ 

^^£^''-'^^'' \ ^ r"^'- ^ ' ' ' ' ' 

b,' HpWj.many columns muit the 'array _ have? - « 

■ ' How .many ways can Sue match her watches and bands? ^ . • 

an ar^'ay to show the different ways he can match the - ■ " 

neckties, and handkerchief Si , '^h:.'":''':-*-:^ 



taul^ has' 2 neckties and 3 colored handkerchiefs"/ Draw 



a #* How many rows ote|B tha array? 
.b. ,-How-many cdiutfnns has the arrg.y? 



^L,..!^ — „^^^,^ — Haw^many^^matohings -could-Paul- make?- 

■ ■ ■ w .. . . ■ . . I ■ ■' , . . - : 

■. ■ ' • .. "i^ . - ■ ■ ■ ■ ' \ ' i: ■ ,. =■.*.; ^ ^ 

la, Linda has some neoklacea and some braceiets* Here is an 
array which shows -all the ways she can match Jier necklacep 

■ i- = . ■■ . \' ■ ' ■ ' ' - - i- = ■ f " - - ■ " ■ '■ I- :~ ' ■ 

and her bracelets , 



a. If Linda has necKlaceSj how many braoeletsf. 

has she? ' . ' A r 
.bi^lfl^ta;^a^:mf^ ^ ^.^^^v^- 



With the array . ' ^ 

t*-o. H^w mriy ways cftn Linda match her neokiaces ^ 
and bracelets^ _ 





i 




'1^1 ' , - 


, . - . . . . . ■ 












' ' ' ' ' ^ ^ \ 

■ s 








Imifct tti&ientence- ^ goes with ^ach problem.^' .u.^^s;^^ 

^l^yeu'^>e«dL 0%'a./,lieglnning with problem. k\ be - 
w&riaipaefS^^^ complete sentence. 



■j,B^ »j . fv) > itn ^>ii ift-yJ 



ithematic^l eentenee which shows the matchings of ;:;v 



W-^^fT^^~^'^^ "1 ""'jhjfigs with a' &et of^^g ^ things- 



'^^^^'^y^^^--^^^^^^^ Inathema^itol ""sentence l?hioh~ showr the-matchlngS'--^*^^ 
r" 3. in hoWmnjr array i efen^-^tS—do^rWTlfPpangea?-^ 



% of a jBet ctf 2 objapts and a- set of 3' objects* 



Write the m^thematioal sentences; 



The calaMar ii arraBged.in- 5^ rows of squares.^, Each row 
is diviaed fhto' 7 squares. How many squares ^re*^ shown on 
the calendar? ■ ' */ 



5- a^e bhristmis ornaments Were* 'packed in boxes Wf "^ 4^" rows r^^ ^^.7 
' ©lere were '^3 . ornaments In each. row. How mar^ ornaments , ' < 
^%were there in jfche-iiox? ^ ^ ' ^ v 



^ * ^ - ^ , . * . 

A-bar..QiL£hoeQlate_eant^^^was, Jtlvlded^nto 2^_r^^ > ' „''; ■ 
= < squares feach. - How ^4ny squares of chocolate were in the 

' ' bar? . ^ ^ ^ ^ '^^^ 



I — . 
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-ou3? room. Each row has 



fe;r^4r.^?.^5r.r-vWindd are there In our room? , 



%r\B£^ , CSndy. was arranged in~a box In 5 rows with 9 ' pieces 



Kkf candy 'in 'eaoh- row. How many pieces of candy were In 



^^9?feffQI?tiOUi*^^ lass- picture,- the-ohlldreh ware grouped li^i^^^,^ 
rows* There were 8 children in each row. How many'. 
Children were there In the picture? 



\ 



^40;^*.^«^In^a^l5O3£/ there were 2 rows of araeers, with. .2 .erasers, In, 
SI ' aach^row. How many erasers were there In ,the box? 

^TJMAiNffiriS5ERT~HQw~^^ 

v / ^ ' make? 0raw them if necessary *) Describe 

^ ---eaah array by writing a* mathematical sentence. ^ 



'A 
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Exploration 



about the operation 

rliii'V^SS -'i^^^ UM^^d^^ vi ' MTi-e indlnatincr pi ddl t ion W 




Of 



;dA/^p^^^ oi* indicating addition with 



, wFlte^' a'^liatHemt leal ^ sentence which ^ shows^ the addition" ' : 



fc/v ..^ How do you read this mathematical sentence? 

i^S;^^^.;,^^ .and_, 5 ..called?^ _ 

■•V'f .'' 



What is the nmnbar 9 called? 

The Bum J 9 , is the-resu^t of-Qperating- on the addends. 



T^*^^ and 5. ^ ■ ^ ^ . 

Thef4 is all© a mqthematlcal sentence to indicate 
%'^muitrpiTcatlon T i'f ^ the tiwo numbers operated on ^^ara^^^^' ^and 5 
and the result is 20, we can write. the mathematical sentence 

' ■■ , ^ 4 X 5 = 20. 

.The numbers ^4 and 5 are called factors erf 20. ^e 
nunflaer 20 is called the product of 4 and 5. 
^ * The product,' 20 , is the result of operating on the 
factors 4 and 5. 

Compare these two mathematical sentences. 

How ara' the sentences alJice? / . ' . 

How are the sentences different? 



«r; i 5 ^ J 



! i 



ERIC 



Here are some other mathematloal sentenceSj^; 

r What do we call the 5 in eentenoe (c)? 
\ Wftat is the 8 calied? ' : 

" Wimt the 4o oallad? ' ' " ■ r --^- 

Whan we. operate on two factors and get a ^ppQdubt;;^ 

-------- 



^waiSiultlply.* 



What are the two factors in sentence (d)?^ 



„U™.^^^™^~What^iS-.tlie .product? 



What numfeer Is the name of the product p ? . 
« tfe do not imow now, but soon we will learn how to find it, 
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^'k-^^'a.^.- ■ v= !< Bgerolse Set ^6^-^ ' ^Js- v?," 

'^^^^^^^^■^itfeh pair listed belofr s)iowH;'tK* buj^ 

«^%i^|iaffliber 'o£' columns In an ^l^^^^f^^^^r :. 
inafefe&r^sentarioe^whloh tells how wt^f elepttt^j^#|ln 



\^*'eaeh. array. 



i^,/ fiMmple: 5^3 5 X 3 ^ 15 
r "4,2 



1 



1/ 



2. 

t 

4. 



5. ^ .6-. 4 





— ... i-isiiWi^ 




:^^:?;^^■.;V./,^;:^;.y:oV 



4i « 
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mimberB^ 

mtBM^:it^i^W^^^^ picture the problem • Already 

'^^have'^lea2?ned.:pQme'^n)P0ducts by counting 'and by using 



^aafiS^^WSiSf^^^'ftUst learn how to multfjtply^ these/small 
;r.liun|t'eM%and how to remember these facts well without having 



;;ttClobk at alrrays. In multiplying we thlr^ about two numbAra 
£ind^get a product. You already know many producti|^'* Think of 
*'i'-some of theftL:"" 3tfhat products do you know as. you look at this < 
-array? _ ^ _ . 




'iff*-: 



■^v When look at the par*t formeid^ by^a ^ sat of 2 'rows 
:7-and'-8 collannSj how many dots do yqu\Bee? 

When you look at the part of thi apray fomed by a set 
of .rows and 7 coliu^ how ma,ny dots do you set? 
V^.j, /, When you look ^t the part of the array .formed, by^^ a s#t 
of 2^'rawtf/4h<i *1 coli^ — -'"^ ™" 



the f ollowinfevni4^hematical 

... ; ^/ 



, how many. dit.f do you pe©^|,' 
sentences. ' - iW' ' 




2x8 = 

2x7 = 
2x6 = 



J i<^4 a; 
2x3 = 
2 x'^2 = 
2 = 



2x5 = 



irt. 
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, ^1 if, iif: ^.s!~ l■.■."iii^*V**' 




'mm^m^^mmmm^m:M^i^ :.,.coiunins ... ^ ^ ^ 

^^^^^r^S^)^;p^i:ijSj^ ■ ■■ =.-.^.-~-=-— 




•£S-i:^over one column/ 'How inany::dotB apt. in th^ a^y you see? .|g|j 
Covei? one additional pbiumn V How* many dots art in the 



. Using your 3, by 9 '*way, ^an you /write mil of the 



-mm 



^ .mathematical - sentensea _ as , you, ^dld with the . 2 by . 9 aira^T?^ 
'^'^V^Name-sOTr-thlngs-which-^dlpe'^^^^^ 




an array?. 



sWe, reaiize, - that :we . c.oudd;h?oi ha vb an; array wl^^'buty^^^^ . 
i«ows ian4 eoii^s . However, 'ft we work with the Z' -h;^; ,.■■9; ' 



;ija»i^i ■.we::fin^^ each time/We, ooyeivva :oplmm^ w 
subtraoting three #lements from the total rumher 
doni^are thevArifoimtio in the chart, ^ r:;;, 



Cover; -:! colunp ;!' ';3 x ,8 

Cover: 2i^;: bolunAis ^ 3' K 7 W 21 

JCevar 3 MluimB 3 x 6 ^ ^18 

Cover k oq^unuii 3 x :5 ^15 

^ GoVer!^^^6---6olUInns^^-^ 3 

Cover 1 cbiumnii 3 :X 2^ 6 

Cover 8 oolurtris; 3 x 1^ 3 

CoVar: 9 oblimms 3x0.^ 0 



You have a totii of M eiemehtsw 
27 - 3 =. 24 . . 

.^M- . 24' - ai- w'ai; ^> ' ,i■ 
. .;-.2i'- 3 aviS',-.- : 
, , .^z^' iS-'--3 s -IS-' ■ 

. V'-^U.' i2:ji,.3 9_-CL-.. 

""'~":?v r ~ -9' . "3 «~"6 ■■■ - :■ 

^ . V - .- 3 3 = . O- ' ■ . 



150 



I 



ERIC 



Uiing a piec© of paper, cdver:tfie oolum|is^of the array 
one at a tdie.. How matiy elements a^e there'll the part you ssa? 
--B0gin^#l-th^th€^hole-arr^^^.— -Unaov'SE^tha^ayray^.^ 
tJjne, Tell hdW mfetjy elements there are.lnf the*seetion you dee . ■ 

Name some thihge whloh 'come in 4tg^^^and tell if they f om 
^an^ array? tlsing^sTtiUr 4 ' ? array, write your multiplication 



facts; with, factor© of ''4. 



^^»^^fse#m^r^/;:^•■.wv•v.:v:•^. , .... 

fe^w>r"iATjsiMO:;*dim.iiSDM^^ chart 

^^ii^.-itv^K-A^-t. t.^-;; . .-c -fA-r-i : -.-r Working Together 




%p^:;J^^^^^^ Using thjis chart, ungwar the ;^ ^ 

^^iL^*..^^ the products 0 ln/the%TBt row and 

first column? 



2. Why are all^the productB In tne second coliuwi the same 

as the numerals in tht first column? Why^ are the * '-'j;;^ 
products In the second row'^tihe same as the numerals' ^« 
across thtf'.top of the char_t?, ^ _ 

3;, Beail ^he products 9 coluign i 

i^r ^ ^^^^ the ' 9 : row, ;?| 

i : th^dlgits in the' one^*; : : / / ; . : \,r^r-^ :'% 



plcoe bf these produdta.i 



K HOT^ the digits in ttft; oneW; pl&ce; ; :^ 

;^ j^gg^^ In o rder t hfe dig it s in the teris' place 
; y 6f itJi^products you; read. 
V ;vdt ' How ;dp the diigit^ in the tens* pl^oe / : 
■ ■ :^ , ./Ohange? . ' ^ ' 

'4* What sum^ dp yotKget if you add the r^umbers^ r^ 
S by the 'digits of each of the products ' in the 9 colwm ?. 




Ife--:. ;:.v.- • ■. .' - 




EKLC 



^ Cpmpiet^' thiB^^ thTQ^igh l4 bo they will jq^," : 



1. 5 K 7 • 8. © X 8 - 

-'^ .^v. . ,. , \; " . 

< £ 

..g _ ^-^0^^ ~ _ _^ 



0t 



4.- ' 6 X 7 a . . ■ ' 11. 6x6 = 



5., 8 3 = f3.2. 9x6 = 

6. 7 H ft ■ 13. 8';^ 8 = 



Write a inathamatical sentenee whioh gofes with each pr&Dlem, Solve 



nathematical sentenee which gofes wi 
it* Be sui*e ybu answer the question Iji a oomplete sentenee * 



'15, There are 8 ' ohlldren planning* to have a "oook out." 



Each child must bring 3 h6t^ dogs , How many hot dogs 
' Will they ^have to oook^ if they^cofk ali^ ttfe hot dogs? 

■ ; ;l6^^^ One candy bar costs 7^. How much would 8 * Qandy^ 
: , ; bars cttst?' ^ 

^ 17. :A boy toofc 9 M to ride his bicycle^ to tke sfto^e 

^ 'and home again (roun^^Mp)* If he made 6 round trips 

^ ' in' pne day^ how many minutes did ^e^pend b^ptween hi© 
^ ^ home arid the Store? " . 



AS , 



Jim swam. one lajf.of the po'^'in | seconds.. If he. « 
awam atjr the .sine rate, how Ions' woul§. It take^hlm to 



Ther^ a^ 6 palri^of gpa'^elcB ln a box. If a salesman 
has bpel ,of%rm' aockB,^howunany pa^rs* will he'^ve?^ 

There are 9 roW^ltf chalk M a toox, and there are 7 
stleka^of ^ch^k ih/ eac^^w , How man^ sticks or chalk 
■ Ifra • in~^he box? 



' J 



' Tm COMMUTATIVE PROPERTY OF MULTifLICATION 



'''4/ 



'r: pL % W ^ array can ^ be turned to form a 

\/ '''[^ ^ 2 by ^3 array.* ^^ 



3 by, 2 Array 



2 by 3 Array 
2x3-6 



This shows 2 X 3^3 K 2 , 

A 78 by 65 array can^'be turned to 
foMi a 65 by 78 array. This shows 



: / ^ ; ' 65 X 78 - 78 X 65 

When we write 65 x 78 in plaoe of 78 x 65$ 
;^ we are using the oommutative property of multiplication t 
We . cari >isf th^ oommutative property td reduce the ^ * - 
number of multiplioation faots; we must, remember. 



/ ' " Exercise Sat 2 « . 
= .,■■'• . ■ . •• • • ■ t ■• . ■ 

a. ^ok at the product. in each of the following 

' math0ra|itical= sentenoaB* , 

3 X 5 ^ m ■ . , 5 X 3 a n. 

Does n? : 
c. Using thS' two/niathematlQal sentence in (a);, mSke 

one aentenoe . j ^ ^ ^ 

DaGide if each of the following itatements Is^ true or 
fi^lae. Writa T if a statement is true. Write 
ifva stattmtnt is false, ' , ' . 

a, (4 + 3) - (3 + 4) d. (6 + 9) - (9 + 6) 

b, - (7 X 4) - (4 X 7) ^ : e. (5 ^ 8) - (8 x 5)^^^ 

c, (12 , 5) - t5 - 12) f. (4'^ 10) - (IP - 4) 

Lbofc at your answerB to problw (2). and Answer these 
questions I 

a. Does addition have the coimutative property? 

Does multiplication have the oommutatlve property? 
c. Does subtMCtlon have the eonpnutative property? 
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vCOMEMIHa PRODUCTS . 



ExerolSf. 3#fe 10 



Make each of the followlftg matiiematical sentenoes true by 
j_:CQmplatlng it with one of tht s^nnhole < , or - . 







4 X 3 




■ IS- 


7x8 ^ ^ 


6x9 






— 4 • 


k V ii ■ ' 








7x9 


8 X § 

— - - - w 






.e X O 


ii V ^ 




17 


_6-X_-9 


7x8 














18. 


6x7 


20 + 20 












^ 1 ■ -- 










' ^ 5- 


c t!^ s 

5 X p 


ii V 8 

^ A W 






8x9 


8x8 








*5 V* R 








94 40 


6 X 9^ 




. • 




7.x:4 








9 „x, 9. 








.■ * 8. 


6 X 0 ^ 


^_ 8 X 6 




22. 


8x8 . 


_ 7 X 7 








9 _ 


6x6 




23, 


8x7 


10 X 6 






' 9 X 5 


-6x8 




24. 


8 X n ; 


_ 2 X rij whe^e 


n 




■'.■11. 


7x5^ 








n X 6 


n X 8j where 


n 


= 0 


V 12.. 


6 X 3 _ 


^ 9 X 2 


#- . 


26. 


8 X n ' , 


^ 7 X where 


n 


0 • 


'."13. 


9x6, 


8x7 




* 

27. 


h. X 4 


^ n + 4^ where 


n 


> 1 , ' 


14. 


8 X.5 _ 


_^ :6 X f 




28 f 


n' X 4 • 


^ n X 5j where 


n 




RRAlkTWlSTlR S 


29. ,6 X 


6 


5 


* ■ • — ; 
X 7 8 


x4 












5 , 


. 7 


X 6 -='5' 






























6 




'Qf 






.>■..■■':;." 
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FINDINO UNKNOWN FACTORS" 



* V Ear Jriar 4tfe talkad' about in opa'r^ thinking about ; 

two numbers' and gtttlng a third ^ rtumber* If^we think abd;uLt' ."' C. 
4 and ' 6 and get -.24, we areiuelhg multlpiiaatton., Wi, e^h - . ; 



writff th# mathamatloai sentenoeV 

1. .__„ ^__i^.__^.:_.g_.^: 



•24' 



Wh4t are the niunbers to \ba operated, Qnf*^ >?hat 1b 



raeult? What operation was usedi \ . 
' Look at these mathematloal Aentenoea* 

;3 



3 X 
7 X 



5 = 

a ,= 



p 



and 



..4 



m 



K 2 - 14' 



Hbw are these two sets qf mathanmtliai* sentenoes dl^ie%ijt?|';,\^^^ 
How are the four sentences alike? " ^^U.^. mV^ 

Do you multiply the two faotorB^to f'|nd the unkhoift^; 
number In th© sentenoe 3 x 5 n P'- Do yp)4;,multlply ttfi;t«p . 



fao tors to find the unknora numbec^ih the Sentence T;;^:;?;^^ 



Do you iriultlply the two factors, to ^Ind;, the unki>Own 



:numb^r in the sentence 3 x n - 15?.^ Do yoM;,#iow what, nuinbe 
n;'/^apres^nt^^^ How 'do' you know? J^o you igiqw what ; |wnber 

-rapresentfl in the mathema^tlcal sentence m' k 2 ^ l4? How do 
you i^ow? ^\ ^ V ' ^ ■ . 




In the stntence ' 3 k r m lo, to find r, asks%ours©lf 
^wjMt factos?:tlmas 

, / Let'' il^ try som^ others ; - ; , ' , 



' 6 X n 
t.x Z 



1^ 
15 



What rtumfew does ri reprastnt? How do you toow? 

you know? 



. ^ ^ wtiat^ t represent ? How do yc 

;^^UlVl'f^^•■•■il•ir>•■.^.^;■ ' - ' 

r**-'^'^rr:-*:7f'rrr''^^AT~~'*"V7 — fr- " ■ 

|#|v/>:i\-:.-r .^-V. „. V' ;..:v. • I- 



v.. 



7 




J- 1 ^ 
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Bcepo iee Set 11 



Find thp. unknown factor in the following santaneas, 
Exampla : ' 6 x n ^ 24 










- n -= 4 ■ ■ - 








; : ■ t : 






■ BRAINTWIS:ffiRS s , , V" 


■r;tc":r...: i... 


n X 8 








n X n = 25- . ■■ ■■ ; . 




2 X t 




16 


10. 


n X m = 23. . '. ' /. 




,P X 4 






irr 


" (Z 'x n)~4fi 2 = 24 . — r 




n X 1 




16 , , . 


12. 


785 K'n = 7,850 . • ,; 


-5-: 


p X 6 




48 


13. 


' (n X n) X 4 = 36 ' • ■, 


.ij>r 6.. 


8 X p 




48 . 


14. 


(n X n)- X n a 27 , 




n'x 3 




18 


15. 


p X p = P - 












(Here evei^thlng Is mlBSlngl ) 


"' . ' 8. 


8 X n 




0 
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. ^ ; ' Exercise Set 12 . , ■ 

* WrAte a m sentence which goes with each problemt 

' Pind^ the unknown factor . Draw an array if you need one . Be 
sure you answer the question in a complete sentence * ^ 

atamplei 'Arrange S4 chairs in rows of 6 ch^rs each. ' 
How siar^ rows will there be? ^ 



h K 6 - 24 



' - ■ n ^ 4 , 

. ^ There Will be 4 rows, 

1; A alass of 32 children was divided intp groups of 8 
.for sqyat*© dancing. How tmny dance squares Were there? 

2; Aprang# 15 boys in 3 equaJ. teams for a relay raof.^ 
y many boyfe will there be on each team? 

3/ M^ry is filling 3 lastar baskets* She has one dozen 
K colored eggi^.^ How many eggs can she put in eajdSi baskft? 

41" Bob arranged his collection of 28 butterflies in , 

■ ;^ 7 rows. How many butterflies did he havfe'in each row? 

^ ^ K :^ / V - ■ . ■ . ■ . : • 

5*. In a cat*d game 32. cards were arranged face-up in rows 

with 4 caigds in each row. How many i^ows we:^e ^here? . 



6. '; The 36 ohiidren who direct traffic were divided into 
:\ squads of Si. How mar^ ©quads were there? 

7. How many weeks are there dn 35 days? - , 



LEARNim ABOUT DIVISION 

acploi*atlon ' 

vLook at th^s^ mathemttoal a#ntendb& 
(a) 5 X 2 = ,n ' . ■' (b) 5 x n = 10 
What Is n in tJher 5 k 2 : 

How do you know? 
' Whatsis' n' In^the lentence 5 K n ^ 10? 
How.dovjrou know? 



What operatioh le- used tq find a prgduot?'^ , 

. In the gentanoe 5 k n ^, 10, n is an unlmowj^faator.^ ^ 

' This operation of tanking about a number and one of Its 
"> faeton and finding an unknown factor ds^calltd division . 
i^^^'^^^s^^j^jj.^^^^. f^^^^ think what number times the Imown factor 

gives 4ha produotj of the Imown faotgr tlme^ what numbar- gives 
the product. . \ * ^ ] 

V ^ mathematlGal sentences* - ^ ■ - ^ ^ 

, (a) 5 K 8 - n 

- ' (b) ' 5 X l^ - 40 . ' 

(o) P K 3 - El . 1 
^ ' ~ .In the sentence 5 x S,.^ n, 5 anfl 8 are factors, what 

^N-'-:: -i..^"- . is. .n: ■-^called? :.. 

^^ What Operation IS used to find n in the sentence 

• 5 X 8 - n t ' ^ ' 

^ WJiat number Is n? ' , 

: / In the .sentence 5 x r ^ 40, 5 is a known factor of the 

V product^ 40. What is r called? ^ 



. ,What opera tlQn Is used to find r In the sentenoe - . ^ 

What niimber. is r 1 
: ' What did yqii. think to find r in the sentenoq 5 x r * 4o?' 

In the^ wntanoa, p x 3 ^' £1^ 3 is a known factor of 
the product . 21. What ii p called? 

^• ■ \^ : -V' • ^ ' ''^ ........ 

' ' What dparation, is used to find p in the eentinae 



VI What number is p ^ . # 

; What^did you think to find p In the sentenoe p,x 3 m 21% 
Divlslba 1^ hot always written as .5 x n ^ 15j or n x 5 ^ 
or 15^ n K vg>'i These sentences show multiplication , 
■ "This same relationship may be stated as a mathematical 1 
dentenoe. which Shows division. It may be written n ^ 15 * 5. 
-.This sentence ^ read "n equals 15 divided by ;5". ^ is 
thfe mkhown factor j 15 is the . product, and ^ * is the known 
. factor ^ ' ' . .,J ' . 6 . 

\ How may ■ we desoribe division?' ^ , . . 

What must be given = to find an unknown faotor? . - ' ... 
/Can you find the unknown factor in these? - - _ . 

; / ■ ■ 7 X m - 14 P X 5 - 35 40 - 8 x q , 

^ ' How did y^ 

: You thou in.^drder to divide^ 

Jf you ^an niultlpiy^' y^ divide, Thi§ eaves time* 



V k ^ ^ each ri^^ you know, ypu^oan find eome 

division factSiVLe^ division facts you 

■ .;:>.know;.toaoauie . vr- ;.v^. ^ -"^ ^ '-^'^ '"^ 

:;" /■ .:6 X 8 - ^8 ■ , " v. ' " " ■ 

. W sentences as a 

iL^,ito.thtmtlcaixientsnce.^ihowlnafcCll-Vlalon.^ . \^...^.J^...^. „,.-i.L; 

:-. ' " ■ ,bv- a X n.= 12. , ■ , \ . , , / 

; . . - . -fi:;: a X n = ■ , ■ 



' - s 
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Suiranary 



When wa think of - 6 and . 2^ and. get 3, 
we are dividing. When wa think of a number and 
one of its factors and get the other factor^ we 
are' dividing. \ . , 

^^re are Wo s^^aet dlvlpion 
.iJf ajh_ma,thematioa 1 „ientences_*^; ^ _ i . 



1, Wa ean.suggeBt division by. a muitipllcatlon 
sentence with an imknown^ faotor-- 

■ 2 ' X n,^ ; = _.6^ ^ 

' (factor) (unknown 'factor) " (prodUQt), 



or 



n K 
(imknown factor) 



(factor) 



(product) 



We also can auggast division by d mathematical 
sentence suoh as thlSi ^ 

L ' * 6 + 2 - n 



r 



We read this pentence 

6 divided ^ 2 eV 
If we think Of 6 and 2 ari4V^set.?'' 3* 



dan write 



6 4- 2^3, 
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' Exercise , Set 12 /' " 



each multlpllGation. fast below j wrl^ twof dl vision 



' , i ■ facta : 



Exfflnple:. 8x6= 48/ ^ € ^ 8' 

. ■ ' " 48 + 8 = 6 



'I 



1. 8 = 73^': • • ; * ' . 



3., 6-x 9.;= ^i,.- , ^ "' • " , ^ 

s : eenfeenQS *p a' division 

eentenoe^ -Find the unknown f actop^i ^" ^ . 

'^'1-'* Example t 7 k n - 28 . ^28^-7^\Ji - 

9 '< , 





-I' 1' ,» 't -i - 

- V 1' ■ ■ * ^ ' ** 


■ ■ , ■ • - " , ' 






* " ■ j" 

5 x n = 25 




48 ■ . •• . 


■ 5. 


n x -8 = :2,4, 




,48- ■ • ■ 




2 ^ t > iS . 


' ' *ia. ■' n X. 3 * 


18 . " . . ' ; ' ' . 


7-: • 


'p: x'4^='l^ 


' 13. . 5.8 X- n = 


0 • . ■ ■ 


' 8. . 

4 


n ' 1 - 16 

■ ■■ 


1^. ; n,x -5 = 




■ ♦ -. ^ ■ 


■9 n ^ 72 . 


■ - 15. 8 if n = 










f 














t 


B < ■ : ' . ■ 

- ' 4 * a . ^ 






168': / 

■- .r . ■ ' ■*' 


— * ' ^ — — ' - i **. ^ i 

■ \ ■■ ■■ » ? , ' ^ . . ' ■ - . 







Operation 
Used 


UnknoVn 

Number - 

U „. . „ 






. . ' X 


^ ^ 0 - 40 ^-^ 

^ - — = ■ .^^ 


^¥-^.' 










/ ' 2^ 15 - 13 ^ q 


^ : . ■ ■ = i : ■ ■ - .■ ^ - ^ 






" • ■ ' ^ 


.v.- K.t>-, • . . 3. i . . i ■ , 






- V ■ 5 X ^ 40 • 














■ ' . f"HT~r 

v5,- . 43. -vn + 20^ 








. 6. P-=%x 9 ' 








-T. -aS - n =-12 " . 

■ ^ ^ 1 ■' - — - 
















8 . t >; 9 = 81 








g. 48 + = n 




— — 1 ^ 




■ 10. .■ "56 ''■i- 8 = y • ■ 








11.: 75.+ 28 =.n. 








1'2 .: '4 9 4- 7 = n 






- .if 


13. 49 - 7 = ft 


■ ■ " •■^ • - ■ = i - 


=! . . ■ 




" 1'4. 49.+ 7 = n 







1 



"169= 



4 










■el* 
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'vybii may-use either- of the following waya. 



(1) Think ,6 X n = 48. Beglh with row and f ollpw^^ fc^^ 

•*6'* until!* you come to 48. NotAee that 48 falls- ^in;r, 
coliufiH* *»8"r Ws' 6 k' 8 - 48 , go 48 -6 ^-8:-f-^^7*^^ 

'^li'/^W (2) Think ji x 6 - 48. Begin with colijum "6",- follo& 
' '^cQ^ijin/^.^^g'* down untl 1 you coma to 48 , No t loa that 
48 f^llff In- row '*8". Thus 8x6= 48,. So ; 

48 - 6^, 8; ' . . ^ ■ 

tj^e your jnultlpllcatlon chart to fing the unknojgii riipfeer 
"in'eaeh of these division sentences. - -'':^v^r::zT':-r:'^'^. 

(aV 42 -i- 6 = n ^ - ' (c) 5^ + 9 = r ' ^ 

ftb) 72 + .8 = b ' ' ' id) + 7 = t ^ : 




,SifiiSlifi«a;fipi'q find ;the unknown' humber. 



«1 



*^?»K5**^sVi!S;Iii^4^^ , .. . ., 

^I^ii'i^^^^ division sentenceB using the chart. ^ ; 



d. '56';+ 8 . 



• ,f. 18 -f .2 = 

' .g.' 3S; + 8 = 

h. 28 ,-4-7 = 

1. 64 # 8 * 




The nunierat - ^f^ra on the multlpilMtlbh oM^^^^^ 
times, A differ8nt^L^^^|iemmtlpal sentence goes with ' 4 each 



time : lV appMrs * are 



- 1 X 4 

. a x 2. 

4 X 1 



4. 
4 



^g*J^ritow ton^ appear onj1;he;q^rtv|^j| 

t Write the mathematical sentenaes. whlQ 
V ^ Be kure . you %tatt th#: ^mher 



4. 



How ' many times /dots 24 appear on tht ohlr 
Write* the ma thematloai ientmoes whieh go/ w 

How many times' does / 47 *.^pp"ear oh. the, ahartf Wt^? 




.1: ^: ■ 
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'^T:%l.t'^.T;SKATld«BP:i«^ AND DIVISION 



^'^!^"i>H\"'"\/ "^^^ / r '^Ifcltlpllcatlon will undo divitalbn, ,Think 




^^8,^ldlvl<ae ty 2, and then nrnie^^/^bjTy?:^^ 
;^he result ^8. TJie multiplication by.: 2 -/. 



^ xAndid tthe divlaion by 2 , 




Division will imdo multipllcat4pn> Think J 



of 8, multiply by 2, and then 'divide :;J}y 2. « 
-'Ehe-reBUlt— IB— 8-.— The- division ~by-^%-^ujid±d„the^^_„^ 
multlpilcatlon by 2. a > 



ft » 

(8 X 2) 2 * a 



«A'*t'Ji'*-l*l«ki.'v"'*'I-"'--'*-' 
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r DO 



'15 -i- 5 - n 



^e. 5 K n - 10 



V UNDO 



4 >:^3 = 12 




^ - 2, ^ For each ^mathematloai Miltenea^ tell what' operation S 



used to ;Fin^L 
b'. n -i^ 4 ^ 4 




28 - n K 4 



f . 36 + e = n 
^. '48 - n - 8 




Write a Eaathematloal iehtanet .which 
Find the \inknownijfactor. Be aure you anew 
- -*coniple ta - sentence * 



3 , a A chadktrboard has 8 rows with 8 



n = 8 M 

«w.?Jfc question ;ln' a 



row* How mar^ &quare| ape 

ihtra.are 64 squares off^ ^^^Jf^rbqi^. The^^^^nre 
8~ sSKriF^H^ a^rowt Hdw Tnii^'^ row s ^t^^iSSfm i'^'Mi^'tlipSe 
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pach of, 4 wljpes. How ^ , * ^ 



V 



iyi^;r4l:iVp,...:-A/^^^ ort the abacus^ - ^ ,J ^rx 

'C"^^' ' ^--Vl'^^' 20' ^'tieaciB/^H^rdlJjflded equally on eaoh*of thef 4 l^fe^/ i,^ 



ffy/t J'J^^ AV^fVf an al:Mfeu#: " How many beads are on ^tacii wire 2^ /: \ ; 




^trV""'-^fV<^^^^^ ^drawers of thfe card oat^logu© in Js^^ ^IW^artr r\:: 




5 



,'evfc'nly divided dnfco 5 rows. ' H5w many heaitf q€ \ ^ ^ 
%^^> ' ' lettuce ^ W#re ^l^hera. In each flow? 
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4 I^fti* 



175 




^^^^.C^£.^b\,C;;j^^ get when one of the fp^^isisf"^, 



llnJ^r'^-V^'^^'S. rWhat' numbers .are factors of 0? 



1 !^«^d^ is ^ ' p a. Victor or ' Ov imy ? 
^^V'^ 8;" 'How-many arrays^have 11 elements? 



as 




:'f :f^^},^^^ multiplied, we always get 

^'i^^Rotharlwhbi^^^^^ "W©' dannot aiways dlvicje two whole 



i^£^:^^yg J[aq^ nmn b^^r answer, ^ 



j'i^tra. is* not alitays a whole jiumber to^use as an 



':^Sruhlmotfli'*Taet©r»'; For example j 



j^*^,^ ^ 



, 7 V 3 X n 

V ^ ^ n X 8 

no matter what whdle niMber n names- 
^ It ±B alway^s possible to multiply two wholt numbers 
:.»beoaU0e there is always a fchir4 whole number t© use as a 

fL^DrQduet,„ . This. means the set of whole numbers is closed" _ 

urtdai* multiplication. 

It is not aiwayslj^sslble to divide two whol&^ numbers ^ ^- 
baoaua^ there is notv^^fjji*(ays a third whole number to iuse as- an 
, unknown factor* For .Example ^ there is no whole number n so" 
that 10 ^ 3 ^ n* Uiis mgans that the set of whole numbers 
is not closed under division. ^ 



A// 




:. .. i ■ . 
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mm 



jfr^^K— sentence, so it.wial.^--.;:;^^ 

Ii; there Us no whole numbar tO'^uw as 




d. 


7,285 X 


e . 


15 - 25 


f . 


5 - 5 = 




6x7 = 



'•If 



.■:V;.>'.2. Complete iiie ..following statements by using either "always" 
or "not always.^'," Give an example from exercise 1. 



^/ithln the eat of whole numbers^ addition is 



b* Within the set of whole numbaps^ multiplication la 



- possible # ^ 
ie 

-^--ppislbla 
' set of wh( 

pbsalble . ^Glve BXi a^canipla . 



Q . Wlthla tha set of whole numbers^ subtraction is 



^ d. Within the set of whole numbers, division' 1& ' 
possible . Give an example . 

' ' . K " ■ • 

3. using what you diseovered'in 1 and 2 complete the following 
' 'Statements by using either "closea" or "not .closed." j 

Witht^he^aet. of whole numbers, multiplication is 

Within the set of whole numbers, 'divJ^ioh is — ■^- -^ '-^y . 



i; . 

Within the set of whole numbers, - subtraction is 
-dr— WlthHi-.the„Bet ^of ^whoM_ni^if£a'_l?il?i!iHl>i — 
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1. . By folding the array^you can aepVrate th^ 
of /the array l^ito 
This can Ipt done In l8 dlffe 



two partfi. 
rent wayg . 

'Write a mathematloal* sentenq© tor eaoh' f^L 
^- you make* , ^ 



Example i - ig = 7 ^+ IE 




Array C 



n'^is the number of do^s In Array A* How • 



^ ^ tnany dote pire^here In^rrfiy ^ A? 

p is the number of dots In ^rray B. ' How.; 
ma&iy dote are thar# In Array B? 

c, -q - le the n™ber_of dots in Array C._How 



\ 



-many^QOts-at'e-there— in-Array— G^- 




S 



d. When you adfl the nmnher of elements In Array B 1 
and Arrays G '^togfethei^^ Is- the- result the saiia-f 
as n? ' ^ " " 

a, ^^Doas, n ^ p + q? 

Does 24 ^ 8 + 16? * . ' " ' :/ 



^ ■ ■ ' ' - ^ il ■ 

Does 4 K 6 = (4 X 2) + (4 X 4)?f * 



^^^The- sentence below^the picture ehow^ the ^ relation between the^ . ^.Ul^ 
Whole array and the two smaller arrays which the fold makes. ^ 
The ai?ray-can he folded -in many otter ways, m Find 6 dlffeteht^r-, 
way0 oX separating the aj»ray,. Write tfta mathematloal sentenoa 




for each separation. ' " ^ '^'^^ ' '^^''V*^ ^^v 



' — ----- - - . — — — — — 

Make an arra^ from -squared paper to show the produpt^ of 
9 X 13." find 6 different ways of sapMratin|«^^iia array, 
Write the mjithemat^cal eentence for eadift separation. 



'S*t:.~"5.''^ Which of the sentenoee you wrote *ie the eailest one^ f or /A 
you to use 'to 'find the product of ^8 and\*15?'^ ^ I 

'y ^ • "'^ ^ . . ' ' . ^ ' y I \ 

^^"sT^JfhiQh of the -sentences you wrote is the easiest orC^f^^^ ^ \ 
for you to use to find the product of g and 13? 



' "5 V.'.- 



>i<v':>>vji,-f.v!,tVi*to. 




































■ 




































I 
















































































ll 













































































































patrate'it into two e^rrays > showing products 



''Cn* .'yeu "ftly'daay know,. '^'o°r example, ^ 



8 







' 0 ■ 


4 

,iii--^t<i... 




t ^ 't 




/ tohai number of elements In the" 7 ' by ' Ifit*^ a*^ray, 

X ' i "^^"^^^ 18 "^'7 X (10 4. 'Sf ^ . .X \ ^ 
^ •' ' ' ' ■ (7 X 10)'+ (7 X 8) 

> * . " = 70 , +- 56 ; 



When^we wrl|;e (7 x\0) +(7x8) 'in plkce of//, 
^ 7,K^'"C®° aJ^^ Usiiig thl^dis^ibutive property of 




:on ver^ addi t ion>- 



' . 182 . 



' 'if- 
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4'll!ftj!jikk9Jt''#fearatins thlfi amy, into two- arriiyB, 'Bw; thati^heyL, '.Ifis^' 
..'.'^"'LF eaeh part cap dlv4;d#d ea^l^'Vby 4j • -'l^'Jj^', 



I V7 





,...4 4o- 


r4 


















\ 




























\ 




4C 




•ml 






\ 










f 















\ 



f^-FiTid the number '<3f columns in eaeh array. Add -the le numbers --^^-Wjuw^w^ 
S to find the number of eolunms-- In the 48 ' element array 
y ' ' -48+4 = (4o + 8)^4;- 

' /= (40 i 4) + {8 ^ 4) . ^ 



^When-wO' write— > (^0 4- if )-4.-(8 .#^4y-^^n-plaQs^^of^-~4b .'f-^^ 
" using the distributJ-ve property of diVislQa. over addition . 



9 ^ 
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^MEMVl?>V''36ai-i-; 3.-= X300 t 60"-+ 9^ - ' 
iV -'^V- ' • ' ' = (300. -i- 3) + ( 



I 

100 

123 



£0- +. 3a^C|?^: 



■ *■ 



'1 9. ^g^^ 



r i 



11. 84o 4^ .8, 



12. * 75.3- 3 





V 



-f— ^ 
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u.,,. .. ..... , ^. ■ |rT;^7^^ 

i:t6.-inult;iply.---;^2,..,-. '3, jisLt^^A.^:;:-^^ 

"t^^ ; three ^ numbers ■ £he dame - t4.me?^£fef 
?^^V" * {y>) r^lri^ the prodvict when jpou^ multiply 2x3^ and *han K 
...j^^^^ result by 4^ . ^ i / .^^A--^ 



(c) -Flnd^thie produot when V^i^ muatiply Bni -fi and 
phen multiply tht/ra^^^ . ' \\ ; . ■ • 



' (d) :Are^^ t^ f ln£il jproduct'd equal? 

, It -Is tiot posBiteie to multiply mqre < ttmn two^ numbers at 



^ a time. If we fiap^a^more than two* nwnbers^to mi|I?lply,^we miist 
. group Just two, numbfers ' ^ ^ ^ * ' - = 

'A>^ ' .In ,multiplying. . a, K 3 K ^ ^ n we mu^t,^ multiply: Just - two V 

The partntheses ^ mean that we are gtSuping the 2 and^ 3 ahdf / 
3 as one mmber/ 6 ^en the product - 

■ vV: : \ .-."-j^. ■■ . .^-.^ . ^ . ■■ ' " - . - ' 

- -s- ■ /^2 X- (3 X 4) V n^v\ ■ ' ' 

V ii^ grouping th^ 3 and- 4* We think of this ■a'i 

one ri ISt^- Theft the pro^uet is/ 2 x 12^ or^'24. v / 

f (2 X 3) K 4 and ;2 x;(3 x 4) are eaah names for this: Ame^ 

humberj . .24, way in whi'Oh we grouped; the* ni^bers did not ; > 

; : ; aMnge the , product , When -we Aoup. 2 x 3 x 4 as (2 x 3)^x 4J^^ ; 
or as ^2 x (3 >?^)j we^ are^using tfie associative pt^party of ^ : 
; ^ ^^multiplioation^ ^^^^^^^^ 3^ ^ 



- (a) What is the result &f (3 x 5) x ^2 



' ' (b) 


What Is the reavilt of 


3 


rx 


(5 X 2)\? 




IS (3 X 5)x 2 = 3 X 


(5 


X 




:^.5.1 (a) 


.Is ;.(3 X 2) ,x A = 3 X 


(2 


X 




;. , (b) 


■' Ate (3 X 2) X. 4 and 


3 


X 


(2x4) different names ' ^ 




for ..the ..same number? ,. 









(:c)., In what way Is (3 x 2) x 4 different from 3"x (2'x'4)? 



These ^wo ways alwayi give the lame pro^A^* 
we replace one my by thm other, w 



When 



e art 



UBlng the aBBOclatlve property of multlplloatlon , 
Because bbth- g3?iDupB of faator& glvt the same V 
product J we ean leave out parehtheB^s and simply 



write 



2 -x 3 X, 4 = 24 . 
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■ ■ = 6x5- -T-'X- 




■ • - • = '30.;.;'. : ; " 




• ■ ■ .or. ■ . ' v '■ 




3x2x5^3 X (2x5) 











X. 2 ^:3; H .4 
2 i " 4 X 2,' X 6 



4yv- 4 k^fe X S; 
5. • 2 X 5 ,x 4 



5.- 



ciUse; thi^ miiltlpllcatlon to find, theie> 

.^.products. '^''I;- .' .^ ■ ■ . ,, . . ■, • ; ■ ''.■:. ^<-' 



Exampiei/ 3 K ^ 


0 = 3 X (4 X 10) 




-■(3 X 4) X 10 




■ .' • 




= 12. X lb 




» 120 . 



.1. 





,8. 


X 


30 : - - 




6 


;;X,: 


60,', / 




5 


X '90 


8.7: 


9 


X 


40 


■ „ - la. ',■ 


8 


X. 


40 ; 


16. 




X 40 , 




:6; 


X 


~8b : :. . : ; 




3 


X 


70 ■ 






. X Bo- 




■5 


X 


,40 


14. . 


4 


X 


20 


•18. 


3 


X 6b 



1 
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^ Simple J 



(a) 



(5,+ 6) + l-'*5+ (6 V 1) 

11 +' 1 i 5: + . 7 



12 = 12 ', . 
2 X (5 *^'3) ' 
2 X 



(2 x 5). x 3 

J 10 X 3 

, 30 = " ■ 

(b) (18-- 9) - 2 = 18 - (9 2) 

- 2 = 18 - ■ 




2'. Use the commutativa- and associative properties .of 



»^ti ^ "Jh^. »• 



muLfeiplloafclon to make the following products' eaeler to^findvirt: 
Example: 3 x (£ X 19j ^ 5 x (2 x 19) -(5x2)^ 19 



(a)" (S X 27) H 5 = 
(bj (11 X 4) X 5 = 
(cf ['(5 X 5) X 7] X (2 X 2^) = 



10 X 19 
190 



19* 
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.y.t/sF^^^^ assoclatiya properties^ of . ^ 

U multlplieation to^ f Ind the following produo t s ♦ . * ; 

(b)- 30 X 30 ^ ^ 

■"^■.":<c)**^io^X-.40^f;.: ^ r ^•'^ " ^- '^"^ 

. " Use^tiha" distributive^ show that ;;.8 x 25 ^ aOQ^i 

■ '.v. ■ ; . ' ^ ■ ^ ^ ^ - ^A^'^^' 

a chart showing all products from 0x0 through 

9 ;,^ ^^; there are 10 k 10 ^ 100 rmultlplloatlon f %cts* 

If ybu know the aoimnutatlve property of multiplication, 

rWtet^^^p chart do you rea,ily need^ Ho^.^riy ; 

facts are given by this part of the ohart? 
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lA-^^DESCRIBINa ARRANGEMENTS ^_ 



Exploratl 



Joe, Sapu^ Ellen^ and Jinet were memberB.of a stamp/Glub, 
^^ey^'eacl^hacF^©me^'Btampi--tD-'Put--in a-^ ^t;amp^boolc»^^.;*^^^^.,^■:.^^^^ 

' Joe put k& ' stamps on a page In his book, - , \ 

- " He put 8^ stands in a row, - ■ 
^ ^He made as .many rows of 8 stamps as he "could* 
■ plt;ture «f the way Joe arranged his stamps. 



I 



(a) Are there= 8 stamps on aaoh row? 
.\;(b:) . Hbw.many rows of 8 ^ stamps are theret ' ' 
'—(c) How 'many^ stamps are In the last row? 

2* Tsll If each of thetfe sentenQes is true^j^^' ^ ^ . 

' ' '■ ■ ■ ' ' ' - ■ 

(a). The 46 stamps are arranged In 5 Ci?ows of 8 



^ ^ ~~sS£npS^ wi th"~^6 i tamps Ter¥~5v|F~"^ ■ ■ 
(b.) The set of 46 stamps is arranged in 5 sets of 

■ 8 ' and a set of 6, - . 

(c) 46^- (s'x 8) + 6. 
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.a:;.5.l;SaA put; 31 i.stampR.on a pfge in,hi| 
.-. ;; f:,,;He put 7 stamps "In a row/ ' ' 

He made many rows as 7.7 ^ '^"tamps as^ ha could/ 

Us©, .count erg:: or. ploture to show how Sam arranged 



,-U:fw^.^:^^^^^^ how Sam arranged hie ibampi^/ 

^ kgv ; Complete ' this mathematical iintenoe to describe, the 
^ >iay Sam arrange stampsi 

..^l,.......^.^^ (_2^.^..70 -+-^^*^ ---- - ---^ 

'6. Ellen put 29 • stamps on^a ^page in- hef book, ^ 
• ^ She arrangedtas many of tihem .as she could in 6 rowS^ 
: ■ w^^^ of stamps in each row, 

; Use ooimters or 'draw a picture ta^. show how Ellen 
/ ar^ranged her stamp.s . . . 

,/7;. Complete each of these sentences to' make it. true,. 

(a) ^ 'The :29 = stamps were arranged as 6 rows of J 
. ; Stamps/ wfth ? stamps left over, . - 

(b) ' The set of 29 stamps was arranged as 6 sets of 
? ^ and a. set of ? > ' 

re-)-^29-=-(6-X— ?-4 +— ?- 
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' ■ . ' Janet put 35 stamps on a page in her bobk. • . 

.V She- a wangad as many^qf thtm as sha ooul^Un 5 rows,_ 
:V 'fV.'" ^.. With the.sama niamber of stamps in ea'ch'[^ow.* 



8. Use counters or draw a picture to show how Janet arranged 
her;: stamps* ...^ ■ p-^^ ■ ' ■ - - 

.9'. GbmplWfca eaah^^ the^ stntanQes to make it trxxm ^ 
, The 35 staiftp^ were arranged as 5 rows of ? ^ — 

J^iu.^«».^^^^B tamp 8 i th ^ ? - ^^ tamp s M#f t - over ^ - .^-1 

A (b) The set of uSS stamps could be arrangeci ae 3' 
! ' " sets of ? and a set having ^ members, 
(c) '35= (5. x_?_) + ^ . f . 

Use eouriters or drawingB If. needed to" .Kelp you eomplete ■ 
each of these sentenGes tpi make it true , ' , 

10. 23= ( ? x'4)-+ ? . '• **'^ 



11. -34 = (4 X ? ) + 

12. : 28 a " ( ? X 7) + 
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^.>:?^mTIpM[INQ , SETS 



I NSETS " I 




'~We"eart aeparate a aet-of thlngB^^lntQ axibsetp. When- we- - — 



do this, we may say that \m 



Ition the set. 



^ We may try to par^tition a s#t so that each subset will 
have the sarpe- number of members . \ . .. ^ / . V - 

. Look carefully at' .ttie problem^ and the chart balowl 
They may hej.p: US see two; differed ways to tr^ to partition 
a set -SO that ta'ch subset.-^ill have the same number of 
members* 



' Tom had 23 'He vfanted to put them In 3' boxes^ 

With* the same niimber .of penalli i^ia^eh box. He wanted each 
Hjox to have as* many penolls^a^ possible* How pencils should 

he| put lij each box? How m^r ^extrarpenQlls would he have? . 

Betty also had ffS*^ p^ncili* She wanted to pi|t them in , 
small box0s J with ^ 3 ' pencils in each boA* : She wa^jted to have 

' aB many of thege boxe^ as. she could . How mny boxa^ bf 3 - _ 

■ .V •■■'^ " ■ / ■ ^ X ■ • i ^ ^ * .- . r ^ ■' ' .\ 

pencilB could she have? How many extra pencils wou^ld she have? . . 



• . .. ' . ' ■ . ■ 


, 'Tom 


^ . Betty , 


NiJimber of pencils , in ,the 


. ' 23 


- 23 


TBet^to^be partitioned A ' — . 


j r_ • - -- 




Niambar of subsets^ w 
"ttie same number of ^ 
in .each subset i 

v-^ — H 


ith * 
encils 




n 


: Niimber qf pencils in 
each subset 




* : n ' 


3 . 

in' 


Numb^ of pencils left over ' 


r 


r 



\ 1 



99 



'4'. 

■ I 



\^ / " _ ^ , ' \ ' / 
. mathematical sentence xto halp 

us think ^boufc pai^tfctibning - 

.Tom^B^se^ ^ pencils^: \^ . 

' ' Copy and finish thla 
, ^ iHart io.^ show pairs of whole 
■VniifiberB tl^t will ;nake the 
mathematicaX. ftntence true. 



\ .r. ^ We ^can use" this I 



. f ^ We v«** -'t*- , . Y 
math^atlcal/Biptence ?to .help 
lie thlnit kbo\it partitioning -. 



n 








1 








• .3 




' — b 




■ 5" 




" -6 . 


« ■ ■■ . ^ 1 


■ "7 


■ . _ ■ — ^ 


'. " 8 ., 


= ^ ( .- 







' Betty Bet of pencils: . 
1^ ^ ^ Copy \^nd finish this / 



chart to ; show, pairs of whole 



^umbers that i^ll make the 
ma t hema t lo^^^se n 



tence ^true , 





1 










1 






2 






3 






- 4 \ 










t ■ ■ 


,6 










8 . 




9 





wfe-have learned ftroih thes'te charts*' After this^ rewrite ;eaeh 
^jriathematical-santtence.so that it will be true, using the\ ■ 
■'.^ graate 



jhole inumber you can for n,. 



' " -/r - r« ' Y-(j \ forking Togethec ■ ■ v ' ; - 

=,,:^^,..^'^^^©.,^lav^been ^glng^-inathemtlWl santendas^-like .these., k / "'^ 




' ..When we partition -set ^qf things in certain ways! ^ ^ ^ i V* - - "\ 



, ^ . , - (6 n) + ^ ' ^ . ^ . 

' . We try to niake each :sen^ence true ^ using 'the greatest whole 
number we can for n, Itoowing our multiplication Taotp will help 



ui iteki true sente 



we can for ^> 



n^i An which we u 



se the .greatest whole number, ' 



^okVat > thifi^ mathema tieal eentence i 
V -We imow.that 7 x 6 = 42 and 'that 



8 k 6 ^ 48. 



7 ig 



largBit; 



whdle number wes^n use for ni . 

W#^now oan'.think: ^4? ^ 42 + r^ 
^^e know that ^r ^ 47 - 42^ or r 5,/ 




47 - (7 K 6) + S 



Now w^ can write i 
Wb may .call '3 the remainder , # 

Here are two ways to make a record of our thinking*^' 
..... : , Form I ' 

I First write I .Then, write 



First write ; 




Form II 
Then write 

6^ 



Last write I 

era" 



ibcplaln "each of ^these ways to make, a record, of oup 
thinking, , , . . 



aach^of the^e wajfe to, make. / - 
'X a vfeeeoVd''Qf -<*lir thinking "wfien'w^^ . ' /K^ 

^^■"V7 ■ Wexha^e- 27 -orange^.- — 



'■^We hav§^ ^,1 27/ ' oranges;* : 
V^-W^ want to'inak^ as m^ny to 





■ / 27 - (n\5< 4)% > / 

Let' us us©/FpOT I f 

td 'Eecord our thlrU^ngj^ ' ' 
^"^^ T in) ^ 

- ^ (r) 
SD,i. 27 - (6 X 4) + 3 ^ / 
> We ^now know that wlth- 
the \ oranges we can make 

> - bas^ of oranges aaeh 
arid we WilL^haye orangea 



lef jb o.vfr* 



W.Quld we have f oiind the 
/s^me t^iiiig ^f we hacL^ used 
Form II instead of Fo^ I 



^ to iSke a^ record > of 'cmr 
thinking?. ' 



We^ha^e- 27 orarifej 
fant to' put " in 
bagi^ wl^'h the niunlper 



of i^tar%es in eJoh bag , 



Let UB u^e i^orClI f 



ty^ Record our- thinking ^ 
4j27l . - 

S^, 27 = (4 X 6) +.3 
, . We now know that with 

^ ^ . ■- ■ ' ■ . ■ ■ ■ ■. 

the^ ora^ftges we can n^ke 

bags of oranges = e^^ 



and we will have 



oranges 



if over, 




i^ld we hav^ found ^4 
the same thing if we hafll > 
useflij Form I Instead of 
rForm-II-"ln--maklng^a-i'eG ord- 
"of our ^ thinking? ^ 



As/yoU wctk more ^problems you llkely^ill find tha^ 

you like^^-^w method better than the other. Learn, to use the ^; 
one you^prsf eJp^.^ , ' * ^ S 



a 
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y A ^ ■■■■ ■ ^ 



iCopy: a^d comp4<itp this chart . 




Nvanber In) 

WVinl 0 ' 


Number In 
Eachi Sub*** 


N^ber 'of" 
Subsets 


(r) ■ 


Mathematical* Sentengt 


■feU^%A#ii4#^B^I^j ■- 
^ ' 38 te 




' ^ i ^ 


■ . ■ 
3 


38 - (7 X 5) + 3 








1 




'a. 






/ 




3. .If 


■ , ■ 3 









43 


9 




- — 




5. " ga 


— — s i- — T 

. ' 6 • - . 






^ — r— 


6. 14 




* - V 




^ ■ ■ = . . - ^ ^ - 


7. .51. 


7 

■—- — ^ i ^ 








8.; 29^ 


8 




* 




f- .32 




/ 






10. 3 


— r"-^ 

\ * 


t 
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'''-13. 



Exercise Set 23 4 - 



; - ' Copy and" "complete this ohart. 



■- r 



inoe 



f^^s^r^^-. i*e, ^.^.-^i «-fc3i ^isd^u 



1. 

> a, 



t 



■f 



^. Supplemenfea Zeroise Set B 



; .a-.Aj 'If* i« hf'S' 3' as a factor and n. has .2 ..a& a fa^tor.j 



l^^what factors are you: -.sure ^ m X n hap' 



• .C|ri;'you replace tfia, &lglt' 5 another digit 



ayia still have, a nimibe^ with 5 aa a factor? 
4 Does f -^7 , 485--- have . ,sa^ .a a ^ J f ao t pr^^t ^ ^ il.. i 



3.. YQu'aWj^'"Btar" multilplier. You qan multiply any two 



•41 



nmheA You are asked to find the number of seats in a 



vJry/'^^l^ge audi tor ivm, Beats form an array. Row 



wouldimu do it? 



4, 



A ma'^^ng band al*rays forms an array when it marehes. 



^my^g^^mv likes to use many differtnt fomatlons , 



iThe, 



5. 



.ban4^a's 59 members in^ ^fc.. The leader is trying veiy 
harSftp find ona more member* Wm? 

i^e' or False? Every number with 6 as a factor has ; ,3 
atf'^'a' factor -also. Explain your answer. 



6. 



^1 .nelthe 



m nor n." has 4 as r f^etor, then what, do 



. . 'TOU Imow about the factors of m x n ? 



7/i|idw\ould you ufe the fact, 6x9- 54, to find the 



•r:tuiknown_factor in ^ 3 x n = 54? 



206 



ERIC 



8. You' are told the multlpliQatloh faet 7 x 15 ^ 105. 
^. Caa jrou fli\d 7 x IB without first finding 



7 K 17? ^ 



Is there any correot way to fill the blank In 



m 101. ,\^IHY?" 




g. Jjiltlply a nimber by 6. Divide the product by ,3. The, 
reaijlt is always an° even njumber. . l^fhy is this true? 
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^CN6tlcel6Kat-iv:(i^^^ = 6 x 2 = 12 . 

''^^^jOBif^Bta^ -r 2) X 6 = 9 X 6 = 54. 

■ii:Aiabr v' 1-%' ' 18 X (6 2) =.18 X 3 ^ 5^, \ 



^ . . Jpv^' .... 

-"^-^'fitr^^a^^ give" a simpler way- to get /the same result,- 

' ''av/^'i^ by 6/ Then divide the result by ^ 3* ^ 

y bi^ rpiyia^ by ^,lO^,i- Jhan' multlpiy by 5, 
; * c. Divide ^ mien '41 vide, by 3. - 

" d* Multiply ^by-^ 2. .Thsn m^tlply by .^. 3, ■ . . .^^^^^^^^^ 
Multiply by ,3. ^en divide by 6. - ; . . 

't^i^^aeh' pair of numerals vrtliqh odrra 
i; v-f iila 'tht blaiik {31ie same number be usad^^ but 





(5X^ 


) 4. ; 


.;■ =■ 45 • : ■ ■ ■: . : ■ 


■ . ■ 








g ^^^^ " ' 










1 : . ^ : ; . ■ '-^ :: ■ 






(3 X 








» Use 


what you did In i 


ixirolse 4 to .find: , . . : f . ' 


• . ; . . ^ 


^an 




■2881^,24, 
288 4-"24 = 


(144 + l44)--f 24 = . (144 X 2)-T- 2^. ^ , 




"^'^^ai'"'^ 


144.^' 




• : . ■' « i^'t ^12 

/. - v.: - . = 12 ■ 

• ' ■" .. .. ' .' . 






144^ 






- ■ ■ ■ ^ 
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Plihick co^Mctly fill the blanks* 
SeSr^^ii-fiil-'-ail'-tlanks with the SAME 



^HSntr XJse the distributive propetty. 



f. ( 

g 

1. ( 



(3 X ) + ( _H 7) 



) = 



Bq : 

X 5) + (2 X ) + (3 X 




J. 6 X (_ 

1: 



)„- 48 





^ - ■ 






'-4^.'.+<irii.;.'E4.-i<i*f-..'^r-.-.--t--> t-= : . , - .... . 1 - 

^.,,.,i.,.^_.,,.._V.^.,__ ^...,..^^.= ...... _ 






















^ i 
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^ * . - ft. 



^20 



an(j less thani<7l0. Kie sat of all 
^^iuj*factore^-or n-has- 3 ^ fhembare^- - Wiat Is n? - 

J3[U;,I»m thinking of coynting numMr. . I will call It n. 
L . , al.^ 3 X n As/a n even' number. 

b. n X 8 < 50 ^ . 

c, n has 3 as a faator. 
What ii -n? ' 



'4. Find a pattern in the list 'of products 
1X2, 2x3,, 3x4, • • • , 9 X XO . 

5* FJjid a pattern in the list of product e 
, .1x3, 2 K 4, / 3 X 5, , B K 10. ^ 



f^r^---;, 7" . g) 68 + n ^ 159 

6^1.. 1) ' n - 55 = loa 



24 + 56 = n 
50 $ 90 = n 
n - 28 = 39 
88 -"47 'S-tt" 



- II- Use- the asBociatlVe property to 
' (9 + 8) +,7 = n 



9 24- =' ti, 

a) a +^"7 + 6 = n. 
- b) / 26 + 9 1- 14:= n^,^^'; 

c) 13 + 7 + 15 - n 

d) 24 + 16+11 = n 

e) 63+24 + Sa 

f ) 19 + 16 +14 



n 
n 



find in in: the jPoy owlng-i| 
-or -9-+ -8— T^^- - n— ^ 
" 9 + (8 + 7) - n 

9 . . ^ 
24 - n 
k) 6K3K4^n 
1) 5x4^2=n 
m) 7x2x4sn 
n) 8x5x2 = n 
o) 7x3x3=n 
p) 4 X '6' X a = n 
q) 9 X 3 X 2 s^n 



46 + 


17 + 


3 = n 


r) 


7 


X 4 X 


a = n 


81 4- 


16 + 


11 = n 




3 


X 5 X 


4 = n 


23 + 


17 + 


43 = n 


t) 


6 


X 4 X 


8 = n 
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in^ the following , 



,J^S'f4.^::|^::3*('3^Q't-^^^^^^ ^ (30 6)-f 6 = s 

«a^^feM5^^^P}i-t;r^9A^><-5)-^^ • (30- 6) + (6 -r &) '= s 




^l) 7 X 83 - B - 




1 )— g3-^4-^--g- 



IVi Find the unknown humt^er in eaoh of the" following; 



^-^^^^ — ^g^g ^ t 

|V, b) 678 + n - 989 

iacN^rn-c) if 45 + 458 - n 

i-".', i:- .V-.. -li "=-•■;' -. " . n . . ■ : = .■ #^ 

. -^i) 963 - 431 = a 

e) 86 +- 94 + 77 - b 

■f) 364 -r 4 - c 

g) 27 X 8 = b 

h) 30-4-5 = a 

i) 325+62 + 94 = t 



J) ^5-r n = T 



37 +■ 15 fag-^-r- 
se -4- 9 = B 

309 + k = '466 * 
9 X r = 72 
28 t - 7 
a f 6 ^ 7 
llB X 5 = m 
54 4- p = 9 
_2B+^l4 +73 =_r ^ 
s -f 8 = 8 
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'j^S;KKaei-,B.m.'^[mJ-Xi g, 1^ J} 



a) 

c) 

'd) 

e) 



y# "zl 



_ c = c 1 " 

C = Csj b, c, d, e,jf, X, y, z} 
_B ^ [a, b, e, d, e, f, g, H'i) 



_ C ^ [a, b, -e) 1 
C = Xa, e, >e, f, s# 3-* Jr^» ^^.J. 



2* Write isha word "aven" or "odd* to make thaee aentancff 

trGTe/: Ibcample: ' a) even- - ^ ---^ 

a) The sum of any two a van numbers is an 



b) Thm sum^of any two odd numbirs le m 
numbar, . ^ _ ^ 



c) Thm produot of any ev^n and odd number 
- la an numbar, 

d) . TSie sum of ar^ odd and avan numbar is^ 

an nwnbat*. \ ^ ^ 

e) a?he product of any two aven numb.ars is 
an nifflbar, 

f ) The product of any two odd numbers is 



T 



an 



number J 
, -2 14^ 
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' _..r... .1...'.. .....r. ^, , . -j^Ti^S^ 




md-::^ \ CM-as :+ :.U - .n n is an 



numbar. 



f?^P?^^ 'idea 


n ' is an 








to these 


operations. Some ^ '?/ 


^ are done for* you . 






..^^ ^ Do ' 


^Undo 





16-6 

c) 4x3 
ig - n 



(16 - 6) + 6 



(4 X 3)-+ 3 




(32 T 4) X 4 



itft * fete A II i 



Pill in the blanks. Aj^ ^ 

a ) 6 thoug gnds + 2§ hundreds tans +y no. ones ^ 

8 thousands + hwidreds + 2 ^tns + no otm^j'^^'^^ 

^e number is ^ ^ 



■ ■r 



ai5 



A 



.^..,.4--..,. ,, .>. ... . 




P^r^fi^-K?;.-:!^^-^^^^^^^ t6n8>+ 11 ones 



tens ^^iJ-TTsne- 



.6^'-^ Ri>«'d" barSfuily : 

'"^4;'^);«.Mary:.salcl,.3fhen 1 work' my arithmetic prqba^^ 

I use only the numerals 0, I, 3# and ^ S*** 
What number basa db^s Mary use?\^ ^^^^^-^ . ^ ^ 

b) ' Set B = CO. 1. 2^ 3) 

" When Bill "ddei His arithmetic homewor-k" he~ ' ' • 



.MS 




■J 



dies only tha numerals In Set B. What numbsj!* 

W ' - ^ - - - 

ba^a does he use? 



c) I haWthe place values of three,* nine ^ 
^, twenty^seven^ eighty-one ... etc* What 
number base is. being used^ 



Part B 
Write a 



thematical santenae' (or two sentences if necessary) for 



each problem and solve,- Write an answer sehtence* 



1. on a spelling test of 50 words, Mai^ spslled 38 words 
correctly,. How many words did Mry spell Incorrectly? 

2. There Jire siae voy.eyballs in a carton 4' Our school .buys . 



four cartons ot ^ volleyballi. How many balls do they buy? 
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• He delivers^ Sa /^pipi&ra --a^^^ 
^■IlKys^i^ deliver on;'Mphd#i;throag^ 

^fc}|Sg^6t:^^^^^ a- glove :'tha.t cost .44,63 1 'ij^^iuch 

money - W^ items cost? ' ■ : I. ^ = 



^^^Sa Mr. Gre^n drives "12 miles to work each: mornii^iV Ha ■ 

. . driyasi::^ How many Smiles - d^ 

4^ ddes ,he driva i^n a ;5 

^ Br^^^SniS^" ^aXrV Jinloe; ijst 
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264 



268 - 2 



J) 5-2+3 



6+2-2 



these in t>ase ten numerals. 

"six "thousand four hundred - 
four thousand one .= _ • 
savM hundred seven m. 



d ) ona ifchousmnpl ten = 



3. 



Write 
a) 



nine hundred thirteen ^ 
one himdrei eight ^ ^ ^ 



b) 



each of these sets in set notation. 
The set of even niwibers greater thin 40 but less 

than 55- ^ ' ^ 

The set of odd nuinbers lass than 28 but greater 

than l6. 4 ^ ' 



c ) The set 'of ooipitlng niam^er^ between ^ 45 %nd 51 




The set of whole numbers less than j 1^* 

The set of the ^days jof^the week^who^ names begin 

With the latter ."S". ' , 

The set of children in ttiis ro6m who are two years 



jSi.V'-'iri this: 0^ which property Is .illustrated; • 



fe.iri:r:sbs*:bhe;i:num^ left. Write the first. 

Vlett'er/^bf^eabK the property .'instead of 



1 1 



witingVt^ write P M for 




- Number^^' Sentence 


Property Illustrated 


a) 4x3 = 3x4 \ ' 


.■ a-' ■ ■ ' 


h) 6 +■ 18 = 18 + 6 


' . _ . — - -i .- . 


i) 5x(2xl) = (jk2)'xr J 


. ' ■ • ' ■ . # ' ■ - - ^ . i . . . 


d) „ 8x3 = 3, .x 8 . 




e) ($+l) + 6 = 9+ (1+6) 


f. ■ ■ ■■■ i ■ . ■ 


f ) ( 2 X, 6 ) .X'2 „=..fi X ( 6 x 2 ) 




g) . 7 x*i3 - (7X10)+ (7 k3) . 




h) . 35*4. 5 - (30 + 5) + (5 -i- 5) - 





Find what niOTber, is rapreBented by y in each of tl^esa. . 
Jtelljwtot operation is needed to find y. Use A for > 
additionj M for multlplioationj for aubtraotionj and 
D • f or division. Example a) is done for you, 
. a) 6'+ 9 = y y =■ 15 A. ' . 



b) . .y.= 8x5, 
. c) 19 - y'- 14 

d) y' + 9 19 • 

e) y « 8 + 4 
;f). 4 X 6"- y \ 
"i ) " 24" +^8^ ^ 

li) 7 x'y = 21 
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■,2*3,9 



_ 8* N 1 J P - (a, s} . . . L ^ 

P - {a^ a) . 

Could you use- lubtraetlon to find the numbeg of mtmbeEa 

' V in iierur" — — — 



Namei the members' ' of Set N , 



Part B * ' • ''!\ 

Write a 'mathematical sentence {or two eent#nc#* If necessary)^ 
*>^for #ach problem and solve. Write an answer aentenGe. 

^ On Satut^day^fe paopla watched the Llttla^ftfague ball 
game * ./3Porty-'fi3ur iedple bought hot doge. flbW many people 
did nbtf J^Uy.,Jiot,dO^€?^ ^ ^\ ^ 

^ 2. - Mr. 'Btdwn t6ok\W''ti'lV.* j,,Qn Monday he drove 360 , piil©©^ 



Tuesday 419 miles^ Wednesday 284 miles. How many miles 



did drive altogether? 
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.. r!*^¥^«3.'*'?e*'fl=' - . ,- - ^ - - -. 




lf#/r:/:J^f^^^^^ 0 tens + 4 one^- 

; - cl) 4 thoueands + 6 hujigrp^da + 0; tens '+ 
4 , ones *^ ' '\ « 




e) 4 thdvipa^ds + 1-2 hundreds + 8 ^ tenr + 

■ (/^■J,^^-*- • ^ " ■ ' ..................... 

f) 16 , hundreds + Q tens + 'll oh^s - 



>i|^4«<iM^Vif i'iA^Vti^li^ iiAi4.>^'«»WUf»tMaji 



2- In the chat't below^ tell wKloh'-pWperty ^is Illustrated * . 
by the number serttenoe at tha ief^-. Write the first le^t,^'^^ ^ 
of eaq^h word^that nirifS the property instead of writing /£.4^, ' 
I the words. 



?or ^xairfiSla^ write a p M for AssoQlative' 
Property T of Mutl-tlplloation ^ 



Numbai* Sentence 


Illustrated Prdperfcyl 


a) (4+.5)-+ 1= 4+ (5 + 1) 

. V— 2 ^ ; — 




;b) ■ x2)= (8xl)x2 • ■ 


e ■ ■ ■ . i . - ■ . 




c) 15 + lQ'.-fa"lp,% 15 . ■ 


■ . ■ . - ■ > - » ; r . ... . 

\ 

■ ■ * ■ ■. . 1 ■ 


d) 4 » 5 = 5 , _^ 




e) (3 + 12) + 5 = 3 +t<lg + Si)' V ' 


■ ■ ^ - - ■ ■ - ■ _ •• • ^ - 


t) ..„ia^i_42/Ki2 i2„,-„j,,_::;^;: 




&)'■ (4 x3) x2= 4'x (3x2)' ■ 




hjf 28 t 7- (M+T)+ (14 + 7) ' 


- ^ ■ ■ . :■ 


1) 12x4 = (10x4) + (2x4)" 
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4^ r ^ ^ 

i 



^32 



Parf©™ the; operation Indloated. Tail whether the answer 
-is anifcdd nianbervor an e : 



. P 

:■ d 

f.~ Afte 



.never true . 

■ / ' ; 



37 + .iSl ' ,5'8 even 

13 X 4, ' ■ 

22 + IJ^ . 

18 X 33 ' , . ■ 



e) 13 X 117 

f ) 14+5 

g) . 10 + 3, 

h) '472 X 3 , 



taoh statement write always true, Bometlmes true, or 



An even .number added to an odd number gives an odd 
■number, i . ' : : : 



A wljole number multiplied by a whole niimbor gives a 
V whole number. - ■ - _ 

A whole number divided by a whole number Is a whole 



number, 



When zero is added to_ a whole number the riault 
ifl 'hot a whole n " ■ ' ■- - 



Xf the order of adding two whole numbers 'is change& 
^ he sum is changed, ■ ■ 



ft 

'J- s 



A whole number subtracted from a whole number 
gives a whole number* ■ 



An even number multiplied by an gven nijmber givaB an 



even number. 



3 



An-^ven number added to an^fVfii i^pnfer glveg an odd 
number, ^ \' ^^4^^*^"^ * . 

If the order of subtraotihg one Whole nwnber fr^ 
another whole number is changed the unknown addend 
is ohahged. ^ 

If the order of multiplying two whole numbers is 
changed the produGt is ehanged. " . 
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Write a earitence fqr two ienterioes if .jiecessafy.) - for^ 

feiach problgin and solve* ^Write 'aft answer sent^fie.^ ' m*^^^ 

■1^^ party htf cdurited the ohiliaren 

; thtre/ After 14 children ifef t' hf . counted again ;and . ^ 
: ■ found 35 w^a^ itlll^ there TO^ oouhted : 

'^^"tht^ fir^t %%m%r " ' X - . # " T 

" V-.; ■ _ ' ' ■ - 

/2*\;.Th^ ,B51 Qhildren from Grant Sohool cam# to. wateh a . 
T"^ prpgrlfth that l83 Mf th graders at Lee Sohool gave , . How ^ 
_^^_I.ni^ny-b hi-ldr an^we pe— in^-^ 



A ■'■•4 



3, There are 423 children in one school* Sixty-four ohildren 
are in the fourth grade.i How many ohildren are not. In 
fourth grade? . - ^ 



:4*^ mse ^ed, ftaib- 33 ohildren in her clasis * Seventeen ohiiar|n^ 
are girls. How many boys are in the olass? 

5, ; John' has ll6 marbles. His yoimger brother has' 77 marbles^ 
How mar^ marbles do the boys have altogether? 

How many more marbles does John have than hitf brother? 

6* At a Little League candy sale ^ fifty boxes of oandy were 
sold one day. 'Mark sold five boxes, Larry sold four. boxes, 
? and Tim ^tol^' eight boxes. How much oan^ did the three 




boys pc^il? . ^ 

How mar^' boxes; of candy did the other boys sell? 



22^ 

234^,... 



SyoaiS?^ ACTIVITIES ^} 



Oroup Projects . • . . . 

PTOlDlam Solution PrqgrMSion 

^^r ? -r The flM^ member of ©ach taam works one step' of a given 
- ■ problambh the boards then returns to line. The next 

child worica 6tap tw©^ etc. Any child datactlng an error 
by S ttam imth may make corrections before his computation 
Is.mada* The first team to complete a problem with the r 
--correct answer is winner. ^ ^ . 

Example; ^ 



4368 

8X7 

+56-45 



9712 
-4368 



315 X 7 ^ 
126 4- 6 ^ 



Game of Buzz as-|uggested in Chapter 4, 
Clock Race 

Draw a circle on the board. Write nwierals^ from 0 
through H iO around its face. Select a class manfterj 
indicate a starting pointy and have him complete circling 
10 ' c " the face of the clock using the 

indipated process. Can bte used for 
multiplication or addition* 
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Individual pTOj#ots; ^ , ^ ; ' 

1. Make up. nevr symbels for a niunber system.r Prepare Bome . 
. e^mmplei using your new symbols (a charts number line^, ^etc , ) 
to show and txplaln to ^ the qlaBi * , 

2.. Look in tht ©nGyolopedia to find number systems used by : , 
other oouhtrles* Make a chart that aip la ins one (or more) 
^ for display. . 

3, Make your, own "magla" square^ olrale or triangle. Put J.t 
/ on he board for the class to proved ' ^ ; v v ^ 



Puzzles 

1* Each of the squares below is not quite mglo, pne number 
must be ohanged in each. Cross off the nimber to be\ 
■ ■ changed Snd write the corrapt ni^ber. 



IS,. 


.5.. 


10 




10 


31. 


1-5 


11 


•13 


3 




so 


9 




■ . 


12 


14 


r _ 


3 


16 


14- 



8 


5 


.11 


17 


10 


0 


3 


13 


12 



In each' Circle^ place one of the 
numbers 11^ IS,, 13^ 14^ 15^ 16^ 
17, l&j 10. The .sum of the three 
numbers* in each line must be 45. 



o 



o 6 o 
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3, ?ind the Missing Digits' . . f Don^t g£va up too soon! 
Ppr taoh of thesfi axamples writt only one of the digits 
0^ Ij, 8, 3^ 4, 5^^. 6, 7m 8 and 9 in each blank to make 

^ the example co3?raot . 




Braintwistet^s 

1. Hgr brother li 5^ yMrs old* On hie next birthday 
ha will be 10 * V^t number baee am I ueing? 



2 ; - jdhii *i^dDg pounds on Monday Wh#n he was - - ; — 

Vfeighed again two weeks later he weighed 11^ pounds! 
The dog had gained 2 pounds^ Vftiat munber base is;,;; 
John usipg? ^ ^ ^ ' ^ ^' 

^ ■ • 51 1 % • V-> ♦ ■ . ■ , ' ^ ^ . ^ ^ ^ 

Z;. i Tb^yf^h^tkr of hlrdB in a ^cage double&f every minutfev* r^e^v 
^iOagW is full in half an hour,- ^ wften was the cage half #ull? 

4. An iant is alimbing a post thirty feet high. It Glimbs 
^ three feet eaoh day and slips 4own two feet eve3^ night. / 
How long does it take the ant to reaoh the top of the 
•: post? 



^ ' ' ' \ - " ^ ' . ^ 

./,;-„x:.-V^v'-^-\"^ Chapters 

' ~" , . SETS OF POINTS 

' LEARNING ABOUT SPACE ( 

.,We aj7(S,,living in the epac© age. Man has already traveled in 
: / sipace and more space exploration will be done. 

Suppose we Vere to plan a trip to Mare. Our apace ship will 
' ' hav6 torfollow a path which leade to Mars. Mars Is moving all trie 

time. To reach It, we must loiow its location In space. Its speed 
•' '..in space,' and its direction of ^travel. ' , ■ 





^ : ^ The study of space and location Is part of mathematics. This 
part o£ mathemittlcs is galled geometry . The things that' we have: 
- been learning about the number system and about addition and 
subtraotion belong to the part of mathematios called arithmetic * 

To study geometry we need good imaginations. We make models 
: and draw pictures to help us learn about things we cannot see. 
But oiir liaaglnatlons help us too. Is your "imaglner- ready? 

r . Geometry is not new. Thousands of years ago the l^ptiana 
^ and Babylonians used ideas. from geometry. It helped them to plan^ 



229 



' pyr^i^sV lay out their fields/ and study about the moon, itars; 
V ind^'^lanets ,^ . ' ^ 



Th# first geometry book was written about 2^00 /iyears ago, 
- - -r ^ . ' "/^ 

■ ? we still iJse In studying about space, 

."However, mMy new ideas about geometry are still being discovered. 

■ "Itoybe you will be onje to discover a new idea. 

. At first "geometry*' meant "earth measure." But now geometry 

also* uses ideas which dp not involve measurements. Iri this imlt, 
called Sets of Points we are golgi^ to study some of these Ideas* 



We khow that a "set" is a oolleetibn of things, Oan you ... 
guess ^^at' B set' of "points" woul/i be? First you would need to 
toow what :a . "point'! is; In this miit we will learn about points j 
spacff ^^^ ctg^es ; ^ ^ln& . ^egnents , t?ays v circles j polygons j and ang^les . 



POINTS : ' ' ^^'^ ■ . 

What Is a point? Is It, the end of a sharp penell? Is It the 
end Of a na#dl©? Is It the dot a pencil mak^s? Let's gee what 
"point" means 'in geometiy* 



/ , - " Working Together / 

' li Use your sharpest penal 1 to make a dot near the cent er of . 
a sheet of paper. Now make a dot with a orayon^ Next make a^ dot 
with a dull penqll. Do these dots look alike? In what way ^re 
they different? In what way are they the same? 



2:;^ — Which-afH:hesa-mapa~of~Golorado-best-shows-the— location 

of the state ^pital? . Why? 




D§nv«r« 
COUORADO 



; The dots you made in the first example and the dots In the 
ma^i ef Oolor^doari attempts to show an axaot looatlon* The 
small dot marks . the location more exaetly. In geometi^ we often 
; i^^t a small dot represent a point . However , the dot Is not the . 
any 'mora than a ploture of a eow l£"a dow,^ 




V A point in epaoe . Can 

you- imaglna aonlattilng eb small that you cannot see it? A folnt Is 
SO amall it has no slse at all. ^-<^ , v 

■ mloroscapij you cannot see a germ* However^ 

a gam oovars many points as we think of t^hem. ^ If ^ypu were, going / 
.to mark on a sheet of paper the looations. covered by one germ^ you 
would. need a very sharp pencil. The dpt made with the pencil , 
would covers all these locatione, 

A very small dot is used to represent or stand for a point 
^Tthough a point is smalle r th an any do t which can be ma de* . " ■ 

3 * Hold your pencil with its tip above yoiar desk as in . the; . \ 
drawing* < 




Gould the sharpened tip of the pencil show a point? Move 
your pencil to another part of your desk. Does the tip now show 
a different point? Points do not move, They always stay in the < 
same location, 

'' '■ ^ . • ' . ^ ■ ■' ■ 

. . . ^ ^ ■ 232 ^ ' \ . 



■Ih :gapmati^ riara© pictures of ,polnti with capita 



latt^M like thlss 



Av 



rhW .pointi rap^^ A| and 0 e^n bs ealled-a . set of ^ 

points Jr Va will iearn many interesting things about siet^* of 
points;* . V ^" ^ . 



Describe a set o^ three polnti'.in your classroom. 



5; Descrlba a stt of twq points in your classroom. 



6, Dascribs a set of eight points In yo^ classroom. 
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2, On youx^rpk^j^r mark a set oj five points Using email dots. . 
i Label^^thea^, platuras of points using the first five/ letters 

of the .alphabet. , ^"-f^ ' y * 



A: dot made With a penell covers 
ane point . - ; . 

•b). one hundred poln'ri^D r . \ - 



'4 ' ^ 



-^^;a-V J ^fXf^l^-J polnta 
d) mare'^polnts than o an be oo^ted 



4* \^ldh of thssa best desorlbas a point? 

a) a mark made with a, penell 

b) a very very small dot 

... c) an exaot location In spaoe 
s d) a dot 



> 



V- ' ^ Titoat.^fi^ sp^ca? Is It air? Is It -W iemjpty place? fst'ft^i.thii. 
' distancfe'^lfrdm Earth to Mars? . It ±a^^bt ^rty of these as we think ^. .j 
..Of "space" iri geometry. , ' '!: y^*:i.:':^^ 



iHare ar 6; Bome examples of things which ocbupy sets of points 



In'^'spaca:, 



Tht eraser on yaur pencil • 
The door to your classroom V/^?'^ 
Ydiar little finger 



Working Together 
1* Now' C€^n you .guess what "space" Is? Whltch- aiiswer would 



; ^u choose? 

(a) ,dtoace la* idmithlngshsllpw,- , , , 
- ^^h) ^toce-,i!s*-an object 'Ilka a i door or. a flijgir ..- . V^^^^^ 

(d) Space Is the set of all the exact locations eve^rywhere\ 



; . If you chose answer (c) you were eorred*.> Space Is the set 
of all points , ' > 



- This means all exact locations eversrwhere; Ayktr^t^^ooatlons 
on the head of a pin , in your homej in your clty/rMd ' the. sky above j 
In your coimtry/^ tft c^fche world, .and in the enttiftt: unlt«^rse are 



points m spaoe 




235 



5 . f 



■ - -Spaae as' W8 now pi© turW^. it" Is, probably very different from 
^the idea you had. Any :ot»:3eb$ you can think of covers, or occupies 

lots of polntB of space... '-IF^^ example^ a ball, a bl^ok of tflropdj' .a 
,room, a building,, th^;;e^rth^ ;»e all occupying parts of space: ' ^ 




at* part .&f^.9gaca- be. filled"' with air only? ■ ' ' ' 



^ y]f%)^,:{r^^'^'fi^mB a biock of wood conta^ one polp^t/^f space, a 



t . \ : : thous^ij^pointe,.of, .spao#,- or more 

f. -. . . = •j.^v. y if • 

:'v-". *l-H''*-''* -'' ' ' C^ounilidiv^ ■ 



potifet|( of spact than can. be; 



* ' v. . v" 1^. Place a c^p. on -a deik. If >ripr?sentB many points . , 
' ' ' \MoVe the cup to som^. otfte ft place 3%>&s^lt now represent- th#:. 

:^fy'-' ^ ■ -'-^ ■ ■ \ ■ 

r-^^^amt set of points a&rbft^bre? ..--j'' '* . . . .^>,^^■:^^^.^■;v■.^ -- 

■ ■ 5. piaoe a block of wood on a desk^ It rjeprMentiv!^ny 
^ pblnti* Move it j;p some other gjace. Dots it now represent * 
, V same set of as before? '\ ^. ^ /: / ' ^ ^ 



ERIC 



i^^'v-': v^-'S^ 



f.' ' ' EKerclse Set 2 

^^Wrlte the letter of the right Mswar. j 



i^Uw4v^,-'.Whlch^O'f: thasa best tells what space is? 

a) Space Is all empty places. 

b) fi Space Is a sit'of .ptiipte. 

c) . 5paae Is the set of all points. ' 
ifv;'; =^^ '^Ir. around the earth. 

■V {. ... ..... • ^ ' ^ ■ ' , .■ . . ■ _ . 

; 2:. Ir ^ -a t3?uok lolad q£ ogral n g th e re ^are 



'-r: B.)''^ Just mi many points there are grains, 
h) more pdints. than there are grains^ 

.il/v^ * . Which ones of thee^ represent g^ipart of ppade?. 

.L_.a) ,j A^mark^VoU 'inakt on your pfper.„^ _i 
' ^ h) Thf^; Idea; -Of truth. *^ 
J?^. ■^v^o?3^^:^your teacher*. . / . 
' -^^ .d). A tree. V|. ^ ^ ' 

^e) : ilhe. Idea :of beauty. 
^^^i^^^'^ftf)^ / the crease iifi^ piece- of paper. 



■;V * ■■ ■ ■ 
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T, ^.^^ -....-..-'»^J**-*^rAV.''*;'^'fV;"».':?V*.- , ... ... .. . . 

^^I^^SMii- V^h^" '■^-^T' '=-^»^'t ""^t^^Mi » -r. ^ . =^ J • - ^ ^- + 



iaeffcV^lOTt@¥^wlfcli .your finger to show Ways you dould go from one . . i 

d.lf'ferent paths couia you follow In^/; 
*^||l!'Sg'JfM^^ to the other? -Can you traoe the most direct ' 

3fclflifi9«f»«n^Qtfe, point ^to^ the other? 



-J*#M^»-t*f=«t- 



7) 21, There are many waye of going from A to B. see a 
pletijra of two ways. , , . ^ 




' Mfirk ^wo "^Qirst on a- sheet of piper*, tabel "them^'^A"" arii ^BJ i 
Show 5 ways' of going^frqm A to B on your paper. We^^do not 

Thaye to stay on the pap^, ^ink how you dSii go from A^ to^B^"-^^ 
and touch; the paper ©nly at the dots. : " 



V In going from, one point to an'^^eri you have traeed a ourva 
with the ti# of your finger or with^w^ panoii. We think of a^ 
curve as a set off points. It ia all the diffar^fe; locati<^ns yow^ 
finger tip o> ipancjl paseee ^through v in going /trom bna ppint to 

"an'^l^err"^ ^^J^' ^ 7^ " ^7- ^ ^ . ^ ^ 
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eurva* Wa call it a Una eegnent . Put a©ti on. thl^ string 

uslng^^halfej ' pencil,' or a pen, . "JjieBe doti mark points for 
;^Us* Vife think Of a line eeflnant; as. a eet of polrj^s.^ It Isw 
^tfii sit' of^'all the polnts^we have marked and all^ otflar points 
our Rightly CsWftched string. It also contains tha two 

pdtiit& repr araaers^ We can show line, se^^nts 

in othar ways, ^ . . 

■ .. ■■, ^ . 




qLT; r :r two curves on the blook from pdlnt A % to point B 

^S^?^;?''^^^5'^^lng two" colors of erayon. ' 

^44^^^.>^Jri^Did oi;^va you drew^ contain any ^ line, sagnients?^ 



.One excellent way to show a ilrie segment Is to draw a 



picture of one with a ruler and, penoll. On ^ our .'p aper draw a , 
stjpnent conn^otlng the two dots as^ehown In the- figure below. Wi 
shall r^ line segnent in this way. _ ' ^ 



' - We name this "line eepiant AB." A short way to writs "the V a 
llnar segment AB" is TO. AB means line, sepnent AB* The line 



,^ ^^|^kl^;segnjent end© at points A and . B, Therefore points A and; B 



rf j^^r.^* ':: f^are^Gaaiadr endp " 



gL..^ . i . 7* - Mark a point on your paper. GaU^ it point A. How many 
"^"^ ^ different line sagmants" can you draw with' A" ae an endpolnt? 

^ 8. Olva eome examplae of representation of line segments 

au^gaetid by objects In your classroom.^ 

Does yoiar state have ^llne segments as a part of its 
;:4;^;boundary? ^ , . 

^ ^19, Mark a point on your paper, would you call your mark a 
: line segmenl^ - v 

^^^.rtv * IX. Mark something like ''this ^^^y^s^y^'^s^ on your ^ 

'iU- ' paper- Is it a line segment? ^ 

— 

-jgT— i^^^ig-^onia t hing^on your^paper whioh^tfoes not -represent-a~^' 



hline segments 
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Iff 

: . A . 



.2. The set of points (A/, B) Is marked below. Copy this set on 
Cj.,^^.^. your- paperr -Draw as- mmny- -Una a tenants aaiposelble.^havtng^ 
V both endpoints In this set. How mny are there? ;'V 




^^t]6r'<-Mrk*aV^ijlT»t' oii^your papep',«id;;5.^b61 lt'/''A', as ,Bhown below. 



Draw ^ctures of tVD^ri«i;^|Afa-^Vvlfe 'A'-^fisnilMfBaBHI^ 



^^^^ ^ 





p\^H.,„»-* Mark a point on your, paDe;f • apd i^e^'^J^*' 'P. Draw plctxires of 



!?**^l^l^^/^i*^•7!^-^t1^■•.••*^«i■.is 



thr^ee line segmtnts havSng,/P, *t^*mn. endpoint , 




; .'a) This is a ^jjitt.t.tO'e, pf>. ?_ 



\bl 'Jle write lik'najn? 

' ^Wi>n... < i j>*.>r V.i., i . j M.^i..M'*^t°» 



.A 

















1 '-. - ' ' 
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^^^^ .l;tr^'^QiS %ouS>VpMtf6i^^^ a .rul 



"3 t iiE^-SHd-v 



^.H^- ^ to draw a line segment like JB,^:j:r:z^:- 



B 



^^w^^a^^^ng^ ^egmant^ which contains point A and point B 



^pextaiiaing H In both directions. Label the endpoints of this '.^''^ 
Ifeimeht-^wlth the-aetters - C and D. Dogs your drawing .looic ' 
I^^^iiathing like this? , ^ ' - * 



,Is ro contained in 5d? 



2, D^aw an even longat line segment whioh contains points 



A and B by extending ."Sd in both directions. Label the 
^^ii'dpoii^ts' 6f thla^ ^e©nent^' with the letters E and E.^/^our 
drawing might, now 4®^^ H^e^^thii^': , - * 



B 



contained in^^^WC 
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' Think how thla. £ 



-to draw longer and 

and r" "Br'-I"" -''''o'"'.'"-^'' 



your drawing would look if:,;i^\,.;'Vil 

of li ne * A line has no endpolnta. It 
gunenta of longer and longe*-' length, 



A 



B 



"^-"';The^arrow& ara^'Usad:3bq;show that It isi^BB^op^^'^^s^p X^ - — 

both directions wlthd^^ arid. Only part of Vt^^J^tinm',^m 
' be pictured on thls. pa^e.; We can 0^11 the line pioturtdiM 
Una ^1 A short way' of writing line ;AB 1 s ^ WJ!) ;Otv|i^' 

Both A wid B naiu^ points on^ the line * 
^ and . D name other points oh the llf|ie.,V. ooul^d also all 
,V , this line, line ODj- .©^.llne AO, arCljaf- ^AD. 

^' . ■ ^ ■ ' .v.^^'^- ' ^ ■ 



1'^ " Lint AB^ id th^ same as line^ 'tiiiff'f^r T^^ 



■Inamea lean this liiie have? "Use Just the po^^^ 



\ 
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#;'lL^"i'!k)irJ.Draw'^ segment which ploti^ee gtlll^mo% of 

l^'rff^J^'f-/thB:^liii0^ and also Includes line stgmsnt .KS. Can 
i^Li^^ou (iraw*a. complete piqture. of thetline * PL? 

b) *Draw a picture of a line *0n -your paper show" 



Hi' 



,4 short w^y of writing Una^^AB. 



Remember that a Una e^egme^t is a 'set. of nian^f;, 



points '^ijd a lina also irf;'4>;ii of many points. 

5* 'Pillow these- instructions carefully, 
.a.),. Mark a.^oint on. your paper- and label it A. 
ona line througi^ point A; ] 



.. . . ■■ ,■^>V^^ ^ y, ^ , ^ 




c) 



Now dr^w& different line through point A. 
Naxt drarf thy^e more different lines through 
MArk bni' point, differ fromv]^oint A on eaoK 
tha linas( you have drawn.' Label : the points wLth the 



e) Can W© dra^ more lines through point A? 



^56 



L.;'you^:can ;:.cbunt .■. , ' : ;^f#^f ^^g#^ 
^*^^^S:^fi)v^t^D&8fc*l^^ line. segment througiyrAgpgii^ 

^^##iy^®^t^on-^yr:sJ^ paper. W^^I0mM 



;S;ri5Xir.-'V^.-'a)v'-:^^^^ lln'e vse^ifents can." ypu draw with, enapQin1^s..4":^c\(. 

^^J^.:v.vV-^# '..A and B? - . . \; 

Il^^^^fy^y'v-^ ) How^ftiyiy ll-ne aSanenta '''^Wou ..draw whlcth paas ^hrou^,!; 



' botji ^ A and ' B? ^ ' . ' 

lfti'&''-' "V. . i*^) , Hbw mariy lines ther^ that 'contain both A ana B? 
|lV ^ ^ 7 . BeloY we have rep^#,ient^d a aine and three polnj;! 

or t^fe line, ^ . ' ^ 



■V 




J 



^ Shall we label this line' AB or AG? 



^ Xn; problem 6 we saw that i/ri=th a rarter and a pencil ; 
only one line' could be drawn through pofhts A* find B. 



• From jJiow on think of this statement as a fact j Inhere Is , 
4-' exaeta^ one line that floan be drawn throiigh the two points , 

"y- ' ' ' ' ' ' 

. A and B. ' . ■ 
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p/t^f|;yf-^^J^^ make longer and lQrigtfi^*^^llrie eegmen^^ 



fj^fe'-but always keep A as one of the endpolnts, as^ 



A 



B 



>A A 



B 



C 



.6. 




. . . Then BUpfflose wa do not have a second endpoint^, as in the. .^ . ;_ . . 



picture belprw. 



B 



This' gives ah ld#a f br^what Is Gf^lled^ a* ray ^ 



Wt can "irBw ;a ploture -of only part of / a ray on this 
pag^^ We can-namt this ray^ ray: -ffi. Both A agid B 
ham^rP^^ht s-of--tha-ray — — *i 



■a" 





ray AB** Can you tell why?|||5 



that a. rajr the union of the endpolnt.^ 
ljk:ij,5-^.:..^l. t.:.{afta^ aa3. polnt3 on a li^a in one dirsctlon from this 

..J... \r ; — X.^^^^.^-^ . t\ ..^1.. ^ . ■ . ^ , . „ . N ■ - .- - .u. ». . ^ 



'f>,*-*./-y the aolia part of the line. Tm orner ray is repras#n 
111/ ^'^^W the dotted part of the line, T^ie point A belongs 
r't<'''''^''\."'fc'o^^'X^^»^ represented and Is galled the endpolnt tqC el 



ither "^^"^ 



.r. 



i 
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flP^F.''^^ beam of light from a flashlight, . 

.^^^7 k^..f «^fi?:^.t;S $tt^ ■ t^li^e. r I'laajiftlg nt and extends In • one . -^j. ■ ■ 



ppi;^/. :dlrp^ion end/ ^« 







AC" 


anotH^r 




la 


BC 


Miother 




IS 


the 


.ray ,BA 




Is 


the 


ray BG' 



V 3, ~ 



a) Op your paper eopy po^nte F J* 




Draw a' plctura-^^ of Una -Segment ^ FE. ' ' , i 

b)- Mark two points: oil your paper and name. • them .^Q :; * 
. ' -and -:H. .Draw a plc.tura'Of the linfe 'throiigh Q 
and H/ ' ' . J 

"^,"^e)"Draw^^a^pteture ^df "a-r&yr~~Name-;it^~ Hi; ^^- ^ 

:d) Wr^lte thevspibol for-; line ^e©nent FH^:£or line 
; >. . ifllft ;^for ray H*. ^ ' 

.*^e,jr^Whatr^is-^th#-^ehdpQtnt^^^^ 



^ ^ is^- ia__ithe» aaine ray b.b L K? W h y?- , 
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below. 



' * -fe. . Lai A be tht name oit.a point ofHhe 'llne 

: ; . *^ How many' rays which are part of this ^ilne can have 

= -•.......... - . ♦ *• ;^ ■ 




' " 3,' Draw a dfotur^ of # line on your paper. .. Let A «be 

• ^ ;a pdint- of ^ — \ ^ \ ^ ^ ' v " 



- ^ 



a) iChoose a polftt tof the Idne dlfferenll" frdnT A *, 
in orie®direetlon and label It ^ B. 



;.b) Choose ai^pther point of the line In the other 

direction- from ' and label it G^* , ^ ■ -^i^ ' 

c) ^^Name'*rfo rays with endpolnt % which ire part.. ^ ; 

' : of this line, v ^ 

/ ; - .. . . . ■ .fc^ .. . ■ . . . : : ^ .■. ^ 

' ^ - ' - • ■ ' fi^, ' " - 

d) Are there any more ray^ on this line whi^ hay^ . 

A# as an endpoj^nt?* ' - ^ ^ 

Label a point ori your paper as ' ^ ; ' 

a)- praw one ray with endpoint^ A. ^ ; ^\ ^ 1-^ - 
r % b) * Prafw another ray with fendpolnt A, S ^ 

c) Draw four more rays with el^point A. \ 

d) K^matf rayB/oould there be with AV as, endpolivt?" " 
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5. .On :yo\ir ' paper., d^a.w a ^y.^i^^Tstl' It'"" A^, What Is -its 

enjlpolntf? ina^ 1*^7^ ft^© th^rt with erfdpolnt A that 



S» On -^GW^'ip^Br Sraw a ray endpolnt A, 

a) Chc^'e^^ pQ^t*Qn the iCy different fpom A tod 

^ " b) ks*^ AB corit&^d In AB^ *^ 



....... . ...... * 



c.) How many: segmants^to^ there be on AB whlsh have 



^9 ' 



* ^ . A as endpolnt? / 

7.'r / .Mark tvp ^pointi^'^n ymir paper and label. them R 
-and ^ ^ 

J --.^^^^ -. . = ■ .- ■ .^ .r. ..^ 



a) ; Jfc^inaAy lines oin you Iraw' which corfcaln point R? : 

f :^l^imms lin%s can you draw whl^ contain point S?^ _ * * 

'^:) ./•jSo^iima^ .arfffi; you' draw which coihtainr ^oth 

0 which lilrthe eoi^eot endlhgT ^ ® 

8.- A Una has , ^ ^ ray^has ^ 

pi a) . exaetly 1 fi^^n^olA. J ^ a) ^aetly^ l. eri^oint. 

- ; • ' ' * ^ ^ ' . -; 

: bj. 2 ttidpolnts^ * b) *1 tndpointfc/ w 

r r.j" =■ A ^ ^ . # t ■ ■ ' ^^-^'^ ^ ■ 

.} ■/ m 0) no en^Qints*f^ 



, ^ 10. ^ A^^lne se^otit has 

' . #^ 

^ . ^. a) eJ&Gtly 1^ enqpolr^^ 

^ u '^V^ a ) no ^ndp^i?itf. 



^ , " Can you f^nd soma flat sxj^faoes in, your 

y V. ' ; qlaM as mmny.as you can, 

^ - Do you taow; the geometric nam^ for a set of- 

' pe^ints iuggest"6% ^ a^ flat surfaoe? It is plane , 
Baeh flat surface -you have named representi parfe 



of a .Plane . 



0 



- 2. ' Put your finger on a point on the tap of 
your degk* , Sow put jit on a different point. How 
many different points can ^ou flnd^^on the flat top 
of your desk? How many points do you ^Ihk there 
^re^ in' a plane? ^ ' ;^ 



. 3V ^Put your finger mt a top 
I ; of- your ^desk/ then a#a- point below, the .top of 'at ■ 
■ ; your desk. Are there many points which are' not>^5» . 
^'^ift tfte plant" ^^^r^ hy the top of your deski 



^^ ■ v-Prom of a part of a 

plianev ^s lE Set./ of points in space. It Is the 
kind of set. silggested by all polnte oh a; flat;, 
table top j or. on a wall^ or on the floor A 



pi#c6 of papfr" lying flat on your desk also ^ 
Biiggests a part of a plane . ; ^ 

V : 4,, To get M be-fiter Ideeu of what we mean by 
a plane, foilow these "&lrecti6ns/ 

a) See the picture of the flgwe below. Draw 
one like it near the center of a piece of 
paper ^ ^ , ' 
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\h) Wae© tha figure with a (rad) crayon. Color the 
part of the-pline ineldt of the figure the same color. 
Oive this colored part the xiBim A. Is thl^ colored 

J' regiOT a picture of part of a plant? ■ . . - , 

c") Draw a bigger figure which encloses the colored - 

; region, ;-v ' ^ • ■ / ^ ^ ■ ' v --^ 

■ A. Color the 4.arger figure md its inside (red) also. 
Name this new colored region^ B* - 



Does the new colored region picture a part of the same 
plane as. A? 4. ^ * i> 

Does colored region A or colored region B piotur^. 
more of this plane? . •■•-^ • . - ; 

d) Draw a third figure which encloses the oo^ored , 
region^ B. Color this figure and Its Inside (rea), Nsjae 
this ^new colored replon* C* \. ■ 
Does this new colored region pictia*e a part of the. rfame 
plane that A did? . 

Does oolore<|. region A or colored region B or colored 
region 0 picture mor# of this plane? 

e) ; Can you draw a pi^ure of the pomplete plane 
su^ested by regions ' A, " and C? 



■ : X ■ As wa -thinH'^f a line oontaining longer = and longer 
; sagrnMts B© sh^ a whole plane as containing 

:imrger and larger jlat surf aees Imagine your table top 
growing larger, and larger on all^aldes , ^ Xou would thei:^ 
'haveoa table top upon whioh you^o>uld: t^atic as far as you 
wished in' any 'direction* \ ^; ' ' _^ ' . i 




5, Does the set of points represented by the^ table; 
top move when the table Is moved? " , ; ^ . 

6, Name some other objecta which rep^esent^p«^^^ 

of planes, \ * }i \ i . 

^ ■ ' ' . ^ "■ / 

7, Is there more than one * plane *4n spaoa? ^ 

. * . . t _ 

We shall often use a sheet of paperf placed 'a; ^ 

/-flat table or desk top td" represent' a pa^^;iof a playye* 

The table toip Itself may be thought oi as opntainlhg ^ ■ 

ay#n mora points of this same ^j^lane. • 




Bcerclae Set 5 




Ii\ Does" a. plane as we ihall think of .alt eoritaln one 

■ point \ or more points than can be counted?' ^ . '\>Mn] 

2. Take a sheet of ^p^er, . .Think of it ^B.part df a. 

plane. Is it posslbie to draw mort^than one lin^^f^...^.^^ 
in thte pl^fe? ^ ' ^ " 

If BO^ draw^^two-lines* ■ / " ■ 




Now ,dr^_thFee._!ijore_34neB 
Draw, ten' more lines, / 



/^es, plane con^al 



' lines Uhan qan he c 



n one- H/e? tWo llpee, ^^M^^^^f'^'ir^^' 
ounted? ^ ^ ^ . v;.,^**^',^v^. 



•■:V!>^'' 4. "Think of the top of your desk as a p$H'of S'tpl^ri^'- ^| 
^ :/'Be&erlbe BheMccAtlw of a* po^Mft^/n^t^ on thlBji 

:DebGrlbeHhe ^ location of a I^nfe not. dn ffifiTs plahiv:|^^^ 




>'i;M^'^.nH.>,v7\\ .Take'-i sheet ^i-lpape^l Think of It as o{ a pianm, 

' >M-^ -M^'.-'- • , ... ' " ■ 



ijes^ribie, a lj-rie which 1# npt on this eIots. ^&"aw a 
.S rSvafcicm.lB' on the^^lfne. f^tescri-fi^^ray whleh Is/ ^ 



'^i. ''i.' V'-' ' '''i* .Mt^Jfc" .^^fiw 1=4Y^i^ r.nWl 



t of a ray l^.nteV on a ^e^^Mn ^lane^ la . 



' 'ri^^im^.:tB7 '^n^.'tl^t plane? 
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9. If the endpolnt of a ray Is on m eertaln plane, then 
must the ray ba^on that' pl^^? . 

10* If to/*o polnte^of a^ay are 6n the plant, then must the 
- ray he on the plwie?^ 
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LINIS AND PLANES ^ ^ 



■ ; - ■ ■ ^ Working Togethe^*^ 



Let us think about a line and a plana. Suppose the - 
line hag: ^wo of its points In the , plane . For example/ . 
look at:_th^sp A and' B represented on this .page, 



;The page suggest i- part of a plane whieh contains A and B. 



1 ■ 




■ V V ; 1* Answer these questioni carefully i^ . 

a)^^ both points Ar and B? yV^f 

" ■ b) ; Ar# all .of the pblntS of . AB contained in a pi 
" j O ;B? , ' / 

o) Think' of„_a. third pointy In 6 
v/ ^ the- plane and label it G, 

Draw line . OA. Is CA J,n the 
; plane? 

' . ■ ■ ^ f ■ ■ j ' ^ ■ ■ \ . ^ 

d) " Draw Una OB, Is , CB in the plane? 

- 4 Suppose we have t^ points^ A , ^and B. Sij^pose- -^.^ 

- . / - we have a plane called If point A Im in' plane: EV, 

- aind point B is in plane' E, then the entire line AB^ .: 
%^ . is. in .plane E. 

2* Which is the correct endlhgi 
V A line with two of Its points contained In a plane 

a) has some J \ but hot allf of its points contained in that = 

: '\ h) has all of its polnte contained in that plane. : 



V' .' M.5. '■ Can there be more than one pl^ne containing 
' two "points? ' if there is more", than ©na plane, give an 

example.' Refaembar . there Is' Just one lirii Qontalnlng^ . 

-.;fcheBe two .polnt;|. . ^ 

4* ' pdid-^'pleoe of paper In half 1 . We think of ' 



" the orease' ^s /a v jirie eegmert t ; Stand the folded ^apep 
on your desk' ;B^^^^^ not touch it,; 




' .Doea this, suggest parts pf two planes^ whloh contain. 
■ -,the„llrie-.3e©ilent . represented by the'Greaaa?^ If so, show 



5/ C^ve. an example of ^two points and three planes^ 
. passing, through them. 

6, Open a thin book so that you see the pages as in 
figure below. The spine of the book suggests a sepnent. 
/Name it; -51, 



b) Does e^ch page pase through the spine of the book? 

; ' 7^ Ghoose two points in ipaoe. Now how mwiy 
• pi^nei do you think oontain the same two points? . 

/^ ^ .8. cfo epaoe. How many 

'plan#s-db you think contain * thie li segment?- . : 

■ . i 9. OhooBe a line in spaee- How manyplai^as do 
you think dontatn this line? ' # ' ' 



f ' . liftiieh is the correct ending? 

r ^ »^ " 0^ pointp in space are contained in ' ^ 

^ ^ 1) only one plane. ' 

Ljum."* many, many planes, but we. could count thej|iji„ ' 

'■■ ■ s / ^ ' ' , 

: ; ;p ;#^::5y^-^m^ plmnis than can be cowited* 

-. ^ ' ■ "=^r. , ^ : . , . . ..... . ... ^ ._ . 

X .^^ / b) A . line segnent is contained in,^ . ; 

. * ^ 1) only ©nte plane, ^ 

' v.,^ . 2) many,^^ planes j but we could count t^^, * 

^ \ . ^ more planes than can be counted. - , 

^ ■ i d).. A line ;is contained in 

^ : 1) only one plane* ' 

; : -2 many, m^y plans Sj bUt we could count them, 

v ^ ;:5)' ^mo3?e planes than can be cowited. ; 7 
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y] -11. . We are now going to make a very Impoi'tanfc 
.^observation.' = llold a piece of cardboard at the middle 

Of the side edges by tha thumb and middle finger as . 
;::sh6iim below. : . . : 



. A 




■ : m the thimb and middle finger vre are 

able^tp.^Aia^ tp rota^t. ^^hf ^ardboa to^ , 

many poil^iona ahqwlng many planes * through AB. 
' a) Now rotate the oardboard \mtil It touohee the tip of 
' ' your IndeK finger/ Think of the tip of this, finger as 
point 0, . ^ # 

The card now represents a plane passing through tli^^ 
" points Aj 3@j and 0. i ^ _ . 



Does there seem to be another plane passing throi^^ 
.pplhts B, and G? ' \; ^ 

i lhi^^" suggests that^hrough three points rfot on a 
Cllne therl paiies Just^^» t^lane . , We^ |h611 thin^ of 
this a:s a gedmatrio . , 



b)' Think of a dooE rsprasenting part a plana and the 
hlng^a (rapi*asantihg two points , .t'-Ae - the dobr swinge, bpanj^ 
. does It suggest many planes thr^gh^thaw points? V 
. ' hold finger tip" against ^he ^qr.. Your finger 

tli) re'prtsatits d'. third point whloh holds th^ door open* In 
- '"'-^one' gqsltloh- ' ■ ' , ' . ' ■ 

^ ' .-.t^^^hla again- euggtsts -^ha^^ . thrc^ three points' not ote^: a 
^n^: thire parses Just plane . : ' :: t ■ j; t;^^ 



, " ' la. ' Review . ' . ■ . ^ 

a) a -plane oontaine more points and more lines = than" dah ^ 



be counted. 



If two .points of a line are . oontalne^^ in ^^a plane, the 
whole .line Is contained In ^th# plane • - 



c| Through two points there passes more plkries thant!^0£urf' 
be counted, . . ^ ,^ ' ; 

■ i ■ " 1 " . ' ~ ■ ■ ^ s ^ • ^ ■ ^ - . " . . <■ 

■ - . . ' :■ ■ \ j= . ^ • . " . ^' . ■ i ^ . . a. ^ 

d) Ttoough three points- not on a line there passei bna * 
and only one plane^ ' 



V 



v/ Working ^^oge^^ . ' ' • - 

.^Do-yoU; reca^li i^hat "we mean by the ^^Jitersectlofi of,., 

-'^itt^^yintwseGtlori Df^^ A andl B 1b V ' ^ ' 3. 

■ ;' >2^_*^^^ .R;i fiyi/^, y] ^ Set = [C^^A^^N, Y) 
:;;The intwsaotlon . of ^ and ,1s I : 3j^. 



^Tht^^mlori^^f V R; and v,S le i ' ^ - . f ■ 

•-. ' '-^r^' '\^t^- * f : ■ ^ r . ' ■ / , ' ' ' - ' ' 

' . 3.^5^^ Sat. E ^ (5. 6r 7i 8) /Set - P - (9, 10. 13) 

;^he*4rtte^5eatlon of^ F 4v ^: . . .-J* 

The 'union of- E , and P .la [ . ^Ji^. ^ 1 

.M'.....,....-you/knQW. ttiat';a le'a"Btft/.^5 poAnti and a plane . 

-'?dS'a set of poin&p ^*I^t us ."flna the inte^ectlon of two 

' Lbok at tha pjolnt^ named on 'the lines, tn.the plotufe 

. below* ^""^k-..,.^ ' ^ ^^l^-^""^^ ^ 



. ' . .4: Wha1^ points of, AC ar^ labeled? Qf EG? 

^ ''^ '^'f^ ' ■ '■ ' M - ^ * ' / ^ ' ■ 

5.^ Is thef e ^sny- ^Int :t>iat Is on bpth llnes?^ 

, 6. ''irfhat'is the Interseftloh of AO ahd EQ? 
^' Itfhat ie the InterieetiQn of BA and; BO^ , 

^ ' ' ' , .Iflfhat Is tht Interseption of 3 and SS? . 




?id^#t8-;^U^ean^ryoTi#old two pencils ,to represent ';i.ines^ ^i^Miv^ni^ii^ 




:;'iti%ei%ectlon 



one ^point^ - ' 
^!§^^'^^v:vb) V^fto points? ■ 

U^^UBt^ two pointy? 



Oan you'hoiqj^thegrtomaka : their; ^r'^-i^^j'':^^^''^^^^ 



many points? ^ 



10* i , Use ; two cards to represent two piMa^*y^ Can you - 
ho 14 them so the inftersectibri of the planeethey repreasnt 



a) Just one = point? ^ 



f" 



. . " "juat ibwo '.{point B?, 



ej . more- than ^ '^o points? 
; - na^oih^s? / 





Show thai? : ^ 
a line and a plane li one^ 
'Of a, line and ^ plane^ la a _ 1 



.point?*' 
ine? ' 



^r^'^'J '^-"^^^^ ,the 'Intersection of t;wo planes la .a line? . 
'f4't:?^^vH---"d7-''r of two llijee is a point? 

v*-.-;-:j^^^gJ^'.-^^h'e IntwaectlOn of two llrt#s Is the empty eet^ 




ERIC 



intersection is 



point , 



>t I rill W Jit ii^Tt WiiiHW»' 



Can you draw a pi ct ure to r eprt s e n t two line wh^sa 
intarsecfclon eetms to be? the empty sf^? If eQ>: draw 

Loolc ajt the4.^allB, floor,, a^r e#l^lln"fes^^ your ..^ 
claBsro^. . . Whloh^^resenk'P^rs- of pl^^s\whlcl^".^■ 
eross?' . „, - „ '} . js: - 

a) ' -the' Bide wall' and^ frbntf^ wfel^': t*. 

^ ^ , ■ '{ ■' m \ ■ 
) . tha , floor k'ftnd calling. a , 



c ) tha iabk" wall and front Wall 




^^3,;r^|wL^l»i<ijM'ai.i- wall . , J,-;; . .. 



te^Pl'-Zd) -^tti&.^front wall and celling 'I. .^-^ , • 

^?^;tW7,-'^'>ImaglTC hav© folded k sheet of paper and o^^ja^n 
'''^-'*Ut?"t6\f^ tent an J^e dl4 before. Does the foldad 

is<WiiiiaciCwJfi>iTilWi.w^ >i 'I 'fisas tuff IT "T^^.:^^<^'teessie;^ ^ ^g;,.-'5ia*^^ji.\ ^ ^ ^ « - 

!t*'*"'f^''~^j|heefc suggest tii^o^ Intersecting planes? What Is the 

intersection In this oase? ^ 



8, Complete this sentence. Two IntersWatlng planes ^ y 
apace Intersect in a ? ' ^ ' 



i 



9* If three-^ different points of a aine are in m pl^e,^ - ^ - - 
"^"^wha't^eaTr^ou^say^aboiit~the|iL-lne-md-tbe7plane?~^ 



lo; Reiriew . s f$ ^ 



We have rlearned t^e T^lowlng fao|B * * i 

a) if -two different Unas ^i^ a pjane A^oss j their 
*' " " lntersea%lon'^s orfc point. ^ ^ 



b) If two ' different ^iMes fn sp|pe croBs, ^ their. 
4- mtersectlor^is on^ id^e. 

o) Vlf ft' a ^plane* cross, the Intersection 

- Is either one point |r the entire line.' ' 
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we dKtew . a path , from ■ a 
^^f:^^^^g^|^|f|§jljjt^^^^ the set Qf points 

SSfeSsjK^^^^^^^^ ' ' ^■•-■■.■•iiHMfc'&iSsSs 





J ■ ■^^^-■'/;•■:■ 



,^:igiiro. pointy. ^>n your paper aha . hamei;jt)»ii^£idf£,^ 



'^^ifM'^'-' ' ' R. Draw on your paper p,*pl£itur# of a IcuarvC f rem . T 'te^-OJfeK^ 
^ ^ '2: M^^tigro points p. and J,, -hM 



...... 



a)" rtapk: a ppliit K* 



Dr^w a 



i tart at K ^ and e^mes back to K ajong^^ 



path. 'Could V^'W draw the curve using ll?ie 
.since .your^ouri^-bega 




wt 



(ji>>He* 1*1*.'.; w:Hv^«iff,.4 tv.i* .t 



It Is a .closed, (>irve . 



to) Mark a 
eqp']balna K an'd eall 
■ trace ■ the" eUrve aM, 
every point 'of the 'curve? 



ma. .^nd andbl4^S'if^^^^lilb^-^^1^ 
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vduxH ^ ff ijF^ at Qns point and oomfes. t)ac}c to t^da point , ^ 



r%.t^>^7'^::^•^^ ? ^ ^: ; ; ^ ' " ^ : ■ - - ; ' ^ . ' J ^ ' : 

^H^IS^.f^ ^ a point - .0' and' a po-lnt D- ' Xte-aw ' f ' ourv^e, thiit v/v..;^ 

♦sfeaTts alj' Q$ ayid pasaa^. 'thrpu^ -fi tiJiafe and ' then' oomes' : / 

({ .-^"Z , ■ iiV ^S'."- f ,* '''j-'-.Vl .'.-'^ '-^ I *':..'*'' . = . . ^ . . . ; ^ * / . - ■ a ." . 

'5' ^^'fl^ . ' : - 1,, f* I, ^.i' ^ ' » ^ , ^% ' " 

X:V^^'"i^Quri ^ii'r\^e^^ D 1b not. a slmple^closid^* ^ *u ^ 

4buityf *beo^us# It 'Jtiteplredte Itealf .at .Di . - ' ^^j* ^ 'i;^ ^ 
6;; ^Qtirvf . bsaow ;do6B hot 'Jhtars^G't Its&lf* Wlf^ , w 




/"^^'n '^I©^ tl;i#' f Ipira :balow a' simpl©( a^^ curve? Wriy?^; ^^^^^ i^ ^ » 
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ourVe... Color gree^'4*toe.\^'pafet^-ftf-- 
plan^ 'putside the 'cui-ye'.' \(Can ybu c'oloy-'^jiii . . -i 



V-.: 



..Tell...whiQh .of : the- followlri|„a,i'e., pictures' ^of simple ^ 
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United States; represent simple olosed curves? 



' : states d6es not represent a simple olosed aurve> .Name 
— *^ano the!*- such state. -^—^ ^ . 



6. Is the figure helow a simple olosed ourve?\ , ^ 




names for 



2^1 look somethin 



l|4iJT;i^ivi^y^^^^ *cr'Ex. 4 and 5 of page 



— ^^^^ 




• ----- P 



0 



.•It-:-" 




27^ 



17" 




'wSl^^^^^^^ la a name for your figure? 

^jg ^-ik]^/!^^^ for your figure?^^ 



/V^:. q,^) rrflV03naine.:Be^eniW: ^ What is a name for your figure? 

/'^^ J ' S 2. 'C$n -you^ draw a simple closed curVe- wlt>h two line 
> B€©nentB? Why? ^ 

f 

A simple closed curve which Is the union of line - : 

segjffidnts is called a polygon , , 

3, Which of these are pictures -of simple closed outnras? 
Which ar© pletures of polygons? 





Union of three line, .segment's' la , 




rfi-^.-^t^V'^'^'^t^^'"^?^^^^ the piGtur&B In 5 ara pictures of A 

Which of the p/cturas in^ ExL 5 are plctureB of -y^t 
^ T'^^-f.^!^^^^ quadrilaterals? 

V ' ' '7, Mark threa points on ^our paper lik# the^e 
^ Draw 



•B 



a) Does tht figure rabrasent a po^^on? 

b) Does the figure rewasent a triaff^a? 

c) What words should co^L^te this santenqe? 
A triangle 1^ made up of \ ? line 

sepnents'^'itnd these line eegmei^s ti^e - ' ? 
different endpolnts. • 



.(_. 
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f^iUa©^,the^JWne^Qr,^^^ VAhothaj:* equally goQd 



%'V^l/^;'^,8j\* A':^afif«you give another name ^ — ^""^ — 



. for the triangle? * . ^ v^'-^ 




^erclae Set 8 ' ■ ■ / , ■ ' . ■> v^ 

piv? a)' Draw a picture^ of a iimpl# e^oaed oiirve that is' / ; 

' 'i ' the union* of "Xhree lint segments, 

V b) Label the endpoint^ of the three line ee^ninta. 

£^ c) ^ow many different endpaints are there? *' % ^ > 

- d) What are two names for this' kind of simple 
3, . closed curve?- . ' ■ ^ - - . 

.*1^S,-.J^aX^=,^R^^^-^--% .pASJ^® o?: a^?.ii^pi^. elpsed curve that j;iB _^ ^^_^^^^ 
.the Tjmion of four line se^ents. \ ''■ • / , 

1^)i^..I^b©i'.tha endpoints *of thfe four -line sepnents. . 

V: " ' ^ ' \ ^ \ ' ^ ' ' 

^S' How marty endpoints aire there? - ^ " - ^ 

WiatI are two, name i tor this kindjjbf- simple . - , ^ ^ . — 
; , . closed, curve,? . ^ , ' * ' , . - 

3; a)' Draw a. pioture of 'a simple eDJp@4 curve that is * - * 

' ' ' a\ r ' ' : i' ' ^ ^'1^ i-'^' ^ > 

^/-t^: ■ , th# tmlpn'' of fivejlljfe segmtiitsl - ' ^ * » 



^b) .What is a-name Yor.,^^is kind of simple closed ^ 



*<f *'iVH>*t*' vFWr'rf'iri'.i fVni^n-tv.* 




oimpl^^lpsed curve 






6) 


polygon 





6* .Draw IB' in your drawing for Sc. V. How many 
• ' trlangfles do you sea? Nama 'thenr.,? 

7r HOW dtaw TO' in tjie iame.;|ii^r#, ^ MWk tla^ intereectlq! 

f you sae now? ' N^e thtm, v ^ ' 

- ' 8. ,^mw a set of points whiah le tha, imi^^of thffMr lir*— 
ae^entB. K-aw a eloied eurve whloh li the union*. - 
. of three line BepnentB. Can. thes6 di^wlngs te, dlCferen 
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^W^rfcitig ^Together i ^ ? 

' V,:.. .Mark a pdlnfe^on your papariand Aab©l 1^ A. * 



^'V^-^^'a '^"^^ '3^,. Mark some more joints wl^ch a^e two inolias ' 

' ^ fi^'^^he '-point Jjdiarkea A, Be sure ,5h^ are. in all/ 



'"qlirections from point A 



V/' ^ - . 4, Ibo the. ppipta /qu marked suggest a/ simple 

\' closed ctipve? (fiS^^^ use "the point nj^rked A.) If 

^ . f ' not, mark some more^pAnts whleh are two In^es from 



A, Now draw a simp^Lp 'Olosad curve through these'^ 



^ "g. Mark^Bome more points on your drawing whieh 

. , . ^^^^ ""ilio^ two^^feohes "from "th¥ point" marked ^ ^j^— 

6, Are these^new points on the pj.cture of the 
Bimple closed curve you drew? If not j ^ change y^ur 
Simple closed eur^e so that^ th^ee new poi^ite will be 
it j ' ' , _ 

/ 7\ Does your drawing ^ggest a simple olosec^ curve 
which has _a special .riame? , "y-"'--^'-,^.'-- 



I 
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I 



,v . ^ . vvk-. ■f.yj 



rour th\imb and- 



H^;M)mdek!^flngir4^ '"^If '-you- press' lightly,' th# cpmpws Wl,l3i^^ 
lfi§flyitrl^'-i^m%tei; 'itov yc^u. Press sllghtl^y^arder on th^' [-sha'rp ' ' 



,you ao,^ on;:4|ie> pencil' pai!t^jE^he^.j^,/^, 



'r.i..'-- 









to dr^w a circle, do x^ot Ittt ^he 







|f/%;' compass, 

compass from the^ paper imtll the circle Is completed. .^Do 
^i';M%Tiot forget t.o tilt the dompass in thte direction you ara, 
drawing the .circle.. , 




Practice using your compass . oorreotly. 
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K^^r'TffTTo^lter^oint": ^B-^ls^ndt' ■'part- '.'of tWief^iW 



i'.^j"... SM 'i %D.' mai-KB, wie eentei^iof the circle and C marks 
"^^*~r*'*^j*T56int ""on-the ^circle, ' i-^-- i- — — r- ~ — 

; 0. ,; JK . - , ' '/ . . 

.M.'- ■•.*> t-'r\'.' "SJ-rik called a radius of the' circle. 

?io-.^^^''DraW a picture of W ±n your drawing, 

a) Can you draw another rkdlus? If so, do.^ Gall It 



'L- '^'u ./'.b)^.''CMr.^you draw.st^ll another . radius I£J<§p^/,do 

- : ' 'ft) How^m^ny radii doe^'a clrcae 'haV^?t,,X^*dli |l^ 

L,,, r.^^:l^plural ^of ^radlu^ .J ^.^....^^..i^^ 



'■f' '. Vi*;!!'.'!.'.';' 
1 It m-" 



, ' tow, 



r' ' 




6..-^^. -^^^ _f 



l^.'k i-*JlV^'_''* 'h*ar._'' jrar^'=i:*.'-»Ci _ j_ 



Mr;^S^^^^'|-*»?'.? " " 



'/ ?/.;vi,*\4,V».¥ 




fi/t\r^''^ ^'•^l'4^y'b); Draw a radlus-oir you4< qlrela.'' ^rr ' 




: - 1-2^ Look at ^hl e ' pie tv^m \ 



•r— -/Name ,|lie tfen<5'^t»-\o*f -th^ elre'le f - ^A ^ y^ ^^ 






\ 


\ , 




1 k 










^ ■ • ■ 


r t 






1 1 




J . 


- > r 5 1 ■• 1 


■••■/Af " 
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*\-.^^^fft. Ui^-'f?*^ 

^ 'ii^ ^i/^ i "S^r ; 



b)/,^pDraf;'^4l^fe^^^^ poinU ^.^,> as/ t^e lU^-M 




c) Is "IS, a ra4Ws >ot both circles? ' I 

kvf5iM; 'C5. Mark two -point's ft and B on your paper. ' -tY 

f^V'^JVk a) Draw &'elr< 
y^\^ having TO 

v^,^^ more'^ radii or'thi| circle 



Ire la with' the cantor ,at,' A and ^ ft\ 
asi a radius., ^. • -v '^;\ ..^ || 



^Wv'i*;"i-'>-'«"6i-.-Draw. two different ^circles .so that, a^ radius of gije^^,,^.,^^^,^ 

A";,Vl , ' ha's the adme irfngth as a radlue of the other. ■ 

„ ■ ' • ■ . 

h^4^^^^^ 7. Draw two dlfferient circles so that ^ne has a-radilis 

'^^ V of different /length from the other - 



>' ^ 6.^ Di*aw two different circles with the same c^ifter. 



— ^ 
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•<<-'.«-wv^.';-'v^^^^ length^lib the . ierigti of lE. ^F'r:!,'' ' > = ■ 

ttzr. ^;.!i''"'a)').;mraW a raaius, or th«' circle you. Just made.. j,',.- 



|t>'j':''\ ■ ' e)':j/;i3 'the length' of it his' jadlus tqUa'l .to^-the length 




set? ^aw a figure to show an 



,b ) ; could ' the j interaction _ of tw^ clrolts ;be a set ^'i 



"S^^- . o) -Could the intei^^Qti^' of : two clW 

f' ."/..= . . . haB exactly two points?. Draw; a figure to show your. ' , 





-^V ll. , a). /Could th©"i|it^'rgeotlpn qt a circle and a'lljie be 

jiX^ivV^^-' .^-^4^^'-^^^^^^ to show your answer. 

SVlC^Kl^''^^¥)* /cbuii t^^ Intersection of a circle .and a^llne^be 

\^C^Bi s@t;whiohlhas^Lexactly'oWe, pointy Draw a flgureV::; 



S te. show ^our anajwer* 



' e) 'coiatf -the Iriterseotlon of a clfola^ and a line be 



^r'^^V^'"'^^ - a\set which has eiaotiy two,pdlnts? Draw a flpire 

BRAINTWIS^ ^ ^ ' . 

•''.vvC/is la^'^.it) .Could the intereeotion^of two oiroles be a set^ 
wHich his exactly three -points? 

b ) 0<^uid^ *he rttiteriaation of ,li^irole and ^a ilrie 1>e 
a se^ which has axao^y / 3 ppliats^ - 



4^5. ^- 




















* • ■ -i, 
















V ' 







;£:^:^!ir^>4f^s3fei^ 

LX*MS*Sl^14i5>i*>4>»y= ijn^«*e^ 



•I. 



5^ ^X, 4- <J, 



Tr^Q© the triangle 



; ihteriarW^^ the- triangle. 



: Color the part of*' the sheet outilde the'^ tjbiangle 



^^^^y@^li!^^^?feM3"^"s^^;^ whleh ydu colored^ yellow 

,\part of the Jexterlor of the^^ triangle. 



The set of 



points of the trlangl^' i 



s not in \ the 



interior, and 1^ not in the exterior of the triangle 



4. 



tJse yojir^^Gomp^ dravj^^ circle , 



TraoeV the 



*Glrale,_witiya bjue craj^yon 



GolDr-the^lnterlor-Qf— the-Glro-le— red. 



-6. Color th^ exterior of the eircle yellow. ) 

point A in the Intey'lor the circle? Is A ih the 
exterior of the Sircle? -Mark anothei^ point which is not 

,%ln the int^rio^kof the alrple and is not in the ex'terior 

''^'^ . . . ^ \ ^ ' \ ^■. 

^of^ the clrcjLe. ^ , ' ''^ 

8, Draw a triangle \ with blue' crayon^ Colot the 



interior of the trlanglf blue also.^'^ 



9f l?he part of the plana Colored blue is 'the 



9f tyo sets' olr points. What^two sete? 



The uni'orr bf a simpO^ closed cwve^'and its interior^ 
, i& ipallfea /S^ 'pl^ne region. »Jhe/one, you cplo^ed hl^e I3 
^ -.^ ealled\% triangular refeion . - r , . 



^87- 




I ^ *- ^ wUi=*=»'J=i4t 



• . .... Zeroise Set 10 

&y'^\ a); 'Rpaw. a ■triangle .\ Color th^-t3?langle ar)d rfe^L^ 

^ ' intferloi^ -red. ^ 



^^^^ P^^^ pl^aVie^ which 



r ' ^ ^0 fed? 

- Wiat Is the name of the p&rt of the plane which 



, , ^''■no.t red? 



[ * .'I 

^^^^ I a J 



\ 



--Draw a)^^lrole, , Color^ the clrq^le^ and its* ^ ^^r 
" Interior blue. 



' ^ b). What do you think should be the name 'Of the part 



of the plant which i^ blue? 



— ^ 



o) What ^ the' npme ef .the part of tha plane whloh la 

_ net blue? , ^. ^ 
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3, Look at the figure and the labeled points'. 




Which -sentences are :tr^ 



E ie: a) a point of the triangle. * . . ^ 

J b) a point of the interior of the triangle. 
a point of the exterior of the triangle. 





- dj a point 


of the 


triangular region. ; 






-. • ■■ v-^ ^ =■' 




\ 

. ... ,. ... .v.. .......i^ . 3 

. ^„-^.w.n..r«^r,^. «^.^.,-,.^ ' - ■ • 




TFnirT:jtir-F,ff<njr--7wrr-r.-T.r:rTin^^^ 

,....{.= .,,. , ..... . - .■ 

I' 


■5= « 






























f 

r::tt point ot the .^lnte;rlor of the triangle . 
' y":;* rr;':,^7^ro.) ' 'a^poln^^ the exterior of the triangle. 



l^i^"^^ r '^^^^a)' a. point' ^of the triangular ^region, 



^ 5, :Q -±Bi~- a) a point ^ of the triangle. 



b) a point of the interior ^f the triangle. 

c) a point of the exteVior of the triangle* 
6l\ a point of the triangular region. 



^6. A is: a) a point of the triangle, 

^v',-.^ ^b) a |)oint of the interior of ^ the triangle, 

' c) aigolrjt of the exterior of the triangle. 

' ' d) a point of the triangular region, 

!. 7. Mark a point A arid a point -*-B at least two inches 

- from -A~ Draw a cirele with-oenter ^A arrf „wl-th--^- 
^ radius^ * ' 

Whi£sh ehd±As9 -are oorrect for the figure In Ex, 7^ 

8. A is a point of • • ^ 

a) the ciral,e. - ;> ; ; 

" — - ' - tj^g Ihterior of the 'circle. ^ , ^ 

1^-.^ c) -the ^terior of the, circle. 

. .the_, circular region. ' „ . _ ' . ^ 

9. B IB -a point of 

a) the circle.. — - ' ^ , 

^ b) the interior of the circle. : 
^ c) the exterior of the circle. . . - . / 
^ d)-^herelroular"^regioh — y^^; — ^ - ^ . ^^ ^i.,^,^.^ ^ ^ ^ . ^^^ 



as-erid^olnt. -Mark anotjTter point on the raj 



2, - .Draw a eec'ond ray with ms 'endpplr 
draw It ^oh' ftS; '~^ark appoint on^-thle r^y and 



Does your*- drawing Idok aQmethlng.llke thj 




drawing' rapresente a geometriG i 
S^rr" an angle ^ " ^ ' - 

. . , - An . angle ^I'e^ tha imion Qf^.two^ rays. wriiph./l 
V same endpoint rbut are ;not on the same line* 

In the figure^ is the vertex of- the .i 

■ // , : . ■ ■ .. 

endpoint ho W ra jg^ 1b ^^^Ig^^jg ^^^^'bex of 



5* = FErt of an angle is represented by two edges of 
''W::^^^ ' "f^ at a corner. 

' - a) Vniat repraeents !the vertex of the -angle? 

the ra^ of the angle? 
"Why do we say .these are only part of the,%angla? ' ^ 

V * . " Do the hirtds of a clock suggest ^ an angle? If so. 



' -What represents the vertex? What represents the rays?^ 
'-^ 5/ Describe o^her things in your classroom which 

i 

i suggest an angle . , ^ 



lind the rays . 



= ' . W^^ first angle In the picture ,£BAC or 

£CAB. Either is correct . The middle latter must be the 
label for thi vertex. 

Label it £SRT.- Did you put the 
eorrect letter at the vertex? ^ 

8, Below is repreBented /BAC. Copy the picture 
on your paper. 



a) Choose a point ou AB .iiLL<^L-eni Liom a ana B and 
label It 

'b) Choose a point on AC dlff extant from A and C and 
label it E, 

g) Ib M the same ray as AD? 

d) Is A^ the same AEV 

e) Is /BkQ the same eiii^i^ 

No matter how w^^ icib^i iiia miadle lett_ 

'alwaye representQ the vei'te^w. 




^1 



9*-^ Three points are shown below. ^ 



•E 



Write on 
sMteheai 
a) There 
endpoiht ,F 



a T|heet of paper tne words that oompletfe these 
? ray^ through D and F with 



There ^ 



ray through P amd " E with 



endpoint F. 

o) There 1b ? angle containing D and 1 

with vertex F. This angle Is labeled ? 

or ? . 



v. 
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1.. Here are three rays, Eaeh has the endpoint A. Namt 
three angles. 



a point G on your paper* Draw a piGture 
Qf twQ anglte which have the poin^ marked 0 



as a vertex. 
;) ^: NMg ;th^ of aaoh angle , 



X 



). B&rk a point A on jour p^Mr. Draw a picture 
at least 4 angles whloh Imve the point marked 
as a vertex* 5o Bhis by drawing ^ 5 different 
...rayBj jiot 'on the same line, with A as tndpolnt 

" Choose a point different from/ A on each ray. , 
Lahel these points with the capital letters 



B, Cj Dj 1| and F. 
3) Name the rays of eauh an^la. 
) Name each angle. 



■■ if 



IRAlNWlSmSS ' 




\ 



5. 



Tr^ to repeat la^, J by using dnly 3 rays (no*two*of 
them en th^ "same line) vitth A as endpolnt. Did- you 
get' a piotUM^^^ How ftiany angles does 



" 6 



your pliDtourf represent? 



to* repeat te. 3. toy using only h rays (no two of 

them on the SMie line ) wi;th ' A as endpolnt. Did you 

.^■^^-^^^ ^ ^ , ... _ 

get a'^ploture of exaotly four/angles? How m^y angles 

' ■ f , ■ ■ ' ' ■ = _ 

doe^ your^ plotaire represent? ^ , , 



r7. 



\ 



1 



^ Worklhg .together 



3;i - Wok at, the points 4^1ow w^dh are iiV^led /A, 



m tha^afne^ line. Mark^.^hr.ee, 



and - C^*''.^They^ ara 
'pointe' Ilka this on KoUr^'aper %nd label tihem. 

' .c 



/• - ; \ ^ ci 



3, Does youE draWlng louk aomethlng like this? 
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29? ^ 




a) ISi and i ^ form 4 



s^ieet of paper thA^ words that bompletp ^hfese . 

-.-.r t * -'Sentences, 



b) J^he angle. wJJth irerteK^ A - which cMtalns iB and- G v * 



is. ealled' 



le ^tth vertex ; 



- ^ The ang 

'^'^''J'^lB" trailed 



' ' • a)/ ' The* ang 
'i'Cj . ; , . ^^ ^ s*: c al-led 



^ r-n 7 

ngle with vertex 



ft ^hioh cqnta.ina A and' C 



C which contains A and B 




l^^IiJlMark.k^olnt of, \aB . which Is not a pQlnt ,of AB. 



Label It D. 



f \ ' \ gp, Mark a point of ^ 
^^ Y liabei it 



IT 



which Is not a point- of \^ AB/'^^^ 



Label It ^ ' * 



Does your drawing look like thlB now? 




; V, ^ vV ' i7. '/teei.^D,,. F points ^of r^he mja^ 6f ,th€^ 



r, \mgl©a-ypu named iln Ex, '3?' 



1 8., ,a) ^iU'e- Dj and F points of the ^rj-^^l^^ H 

5' 'J ' b) .DV E, Wd P piilnts d^/the in^Plor of 





8., 

Mm 


















! 

' ': ''{-Ji'l i ■ r 


Ex- 








se jn 











> the triangle? 



th# tM%ngle? 



3 'shows tha't a triangle euggepts thret angl*e^* ^ 



This is true 



made ^ip of ^ays, ' ^ 

\ Raniember when we itudied olreles we spoke of the oenter 
of a'olrola* Uie center is not part oC>the. cArole, 

m. \ ■ . 

In the same way^ we say /ABC^ lP^^ 

mgitt of ihe ^iangie al though ^theyy^re not^p^.rt of \ 

triangle* We call the vertices of these angl'es the vertices 

Of the triangle. Ve;rtlges is the, plural Q^Sertex, 'Jhe 

vertices of triangle are the e^dpoihts of the^ segments of 
i^the trlang^p ' . ^ _ , 

9. toaw ra triangle. Label iti vertices D, %» P* 

a) \ NMie' the ^hree angles of the triangle; 

b) ^e three Wgles of a triangle suggest how many rays? 

^ercisp ^et IS^ \ 
Make drawings to ^ represent 

/if 

^ \ A line ' - " 3, A sepient 

2V f ray^ ^. A simple closed curve 



I 



T^"^ ijnes^whloh cross' 




■ >^. 'I .' r: • : . t 



aterai - , , . 

10, ^hrte Unas which crose-^ufc not ail In the sMie ^ 

.11*,., An angle p . ' ■ . 

^^^^ triangle and one angle suggtl^ed 

by the trlMtgle 



DC, 



13. ' A trttttgulaE' region ^ 

using thaudrawlng beldw namei 

Itog the intePBeGtlon of AB and 
:a5:* ™thraa di triangles, 
. J. 6;.^..:A^ffl?)#n fo^^ i so t^a . s ide . q£- a^^r iangle , 

17. a poln^ of^ the interior of sdme triangle, 

18. a pplnt of the exte^i^or of triangle MD, 

19. the inters%oticrfi Df ^ and BCl 

20. the intirseotlon/of AC , and DP, 

ai ' -J^-:^-^-^-- - > 



.the i>Q:Barsaction of'" AE and BD* 



the andpolnt of AE. 
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The iriteraeotlon of two d±f fer#nt,^l^eB may btf 

a) a line* ' ^ ' I 
- b) the emptyv S0t* ^ . .. 

^ .-c) set which^aa^exaotly one point. 

^. a plant. ' ^ ^ ' ' . , 

24* Tha IntarBactlon of a line and .a plane may bet 
'a^et' Which' hato;wactly two points. 

b) the emptor set. ^ 
G ) ) the l ine , 



f 



e plane* 



ii) a let which hae' exactly one point. = 
BRAINtWISTERS 

■'25 - ' The interseotlbn of a triangle and a* plmt may be 

exactly QYie polWT'^ ' '^^ 

h) the enroty *set. ^ 

- / - _ _ - ^ 

0) the ^triangle, ^ ^ * 

d) a set which has exactly three points. 

e) a set whidh has more joints of the triangle than 
'can 'be counted but not all the points of the ^ 
triangle. 



26* The Intarsection of a clrcia and a plane may bei 

a) a flfet whiohfhaB exactly one point, 

b) the erapty set. 

o) a set whloh has exaotiy two points, 

d) a set which has exactly three points. 

e) the elrcle. , 



EKLC 
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